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NEW TELEPHONIC APPARATUS. 


EX day we see new forms of telephones, which are 
naturally regarded, by their authors, as superior to 
all that have preceded them. 

It is so difficult to appreciate the slight differences which 
distinguish between the effects of one telephone and those 
of another, that comparisons are very uncertain, and when 
superiority is claimed, care must be taken, before admitting 
it, to fully understand in what it consists. By some it is 
recognized in the greater intensity of sounds produced, by 
others in the perfect clearness, natural quality or “ timbre” 
of the reproduced voice, simplicity of construction, ease of 
installation, or low cost. When well regulated, the differ- 
ences presented by these different apparatuses, are, perhaps 
less important than is generally believed, and I think that the 
perfection claimed for them is often due simply to accuracy 
of construction. However this may be, it is interesting 
to follow the reasoning, more or less specious, upon which a 
claim of improvement is founded, and it is always with 
pleasure that we describe an apparatus „based upon a new 
idea. 5 à OLA. 

TELEPHONE OF MR. GOLOFRITZKY. 


Among the'apparatus of this kind, that this journal has 
not already described, may be presented that of Mr. Golou- 
bitzky, which, admirably constructed by Mr. Leuczewsky, 
has afforded important results. 

Starting from the fact that several telephones, placed at 
a receiving station, can without sensible loss of sound in 
any of them, simultaneously reproduce the speaker's voice, 
Mr. Goloubitzky conceived that by condensing all of them 
in one, an instrument might be contrived which would pro- 
duce more powerful sounds. 

The idea led him to think that several magnets, simul- 
taneously acting upon the same diaphragm, might solve the 
problem, but it would be necessary that the vibrations pro- 
duced by them should be concordant, and not give origin 
to interferences of the sohorous waves. It seemed to him 
that the individual action of each of these several magnets, 
acting in unison upon a single membrane, must aid the others 
to augment the vibration, and that, in a proportion as much 
greater, as its influence is exerted upon a larger surface, and 
moreover,upon a membrane already set in motion by similar 
neighboring influences. 

Recollecting that i£ in the mechanism of a clock the 
isochronism of its movements be regulated by one of the 
branches of a diapason, and that if, even a powerful exterior 
cause, intervene to destroy this isochronism, the vibration of 
the other branch, which is free, suffices to maintain it. The 


synchronism of the autographic telegraph of Mr. d'Arlin-; 


court, which is so perfect, is based upon this principle. 
Therefore, in admitting that the resistance of the diaphragm in 
some one of its parts, might possibly restrict the amplitude of 
the vibration determined by one of the magnets, a second, a 
third, or even a fourth magnet vibrating it in the same man- 
ner, should tend to amplify the normal vibration, and this 
action must be as much more effectual as it is exerted upon 
a body already put in motion. 

Since the presence of several magnets before a dia- 
phragm must divert their polar action from the centre, and 
since to obtain the maximum of effect it is necessary to 
have both poles of each magnet act at once, Mr. Golou- 
bitzky inquired what should be the position of these mag- 
nets around the central point of the diaphragm, which 
would be the most favorable to the development of its 
vibration, and he was thereby led to study the manner in 
which a telephonic diaphragm vibrates under the influence 
of sonorous waves resulting trom ulate sounds, It 
appeared certain that to arrange the best conditions he 


should locate his magnetic poles with reference to the lines 
of the diaphragm corresponding to its ventral segments, 
points, whereupon the electro-magnetic action could be the 
most effectually exerted, since they would correspond to the 
parts susceptible of being put in motion by influences which 
would determine the proper vibration of the plate. 

His experiments were made, in the beginning, with the 
box of a large Gower telephone, which was about 17 centi- 
metres (an American five-cent piece is two centimetres), in 
diameter, and in the base of which was stretched a double 
membrane of parchment. 

Projecting in the acoustic tube, a sonorous wave, the 
first membrane would be vibrated and transmit its vibra- 
tions to the second by the intermediation of the film of air 
between the two membranes. Now, when upon the second 
membrane some powdered lycopodium dusted it was 
| expected to indicate, by its distribution upon the surface, 
the nodal and ventral areas of the first or acting membrane 
corresponding to any special sound. It is unnecessary to 
add that the experiments were extraordinarily delicate. 

By speaking in the acoustic tube the different letters of 
the alphabet, Mr. Goloubitzky obtained a series of figures 
which he has related to a diameter of membrane divided 
in 17 equal corresponding parts of 1 centimetre each, (half 
| the diameter of a five-cent piece) in order that they may be 
easily described. 

“For the letter ¢, says he, the centre of the membrane 
| constitutes a node where no vibration occurs, and around 
‘this centre extends an annular region, two divisions and a 
| half (or two and a half centimetres) in width. This again 
¡is circumscribed by an annvlar space of from 234 to 3 divi- 
sions in width, corresponding to a new node, which again 
is encircled by a new zone of vibration extending to the 
border of the membrane, and from 2% to 3 divisions in 
width, ы 
“From these figures it results, that at a distance of about 
| 214 centimetres from the centre of the membrane—that is 
to say, about in its median region, occurs an almost inert 
; annular space, which, however, is not homogeneous in all its 
; parts, for the lycopodium forms within it certain circular and 
l elliptic accumulations, exceedingly complicated, which indi- 
i cate points of minimum vibration; disposed undoubtedly in 

a definite order, but which, from default of photographic 
reproductions, I have not had the leisure to study from a 
'scientific point of view. I am able, however, to conclude 
from these experiments, incomplete as they undoubtedly 
are, that a circular vibrating plate has a node at its centre, 
and that the region adjoining this centre, where the vibra- 
tions are most easily manifested, is an annular ring about 
2% centimetres (1 inch) wide. 

“For the letter ¢, spoken in the tube, the little heaps 
‘of lycopodium powder in the space corresponding to the 
annular node, formed two large ellipses in one direction, and 
two small circles in the perpendicular direction, ‘The cen- 
tral circle was distinguished by a dozen little heaps of the 
powder, arranged symmetrically around it. For the letter 
o, the figure was very nearly the same as for the letter e, at 
least as respects the central part, but the annular node pre- 
sented its elipsoidal figure more greatly extended, and the 
little circular figures disappeared, when the sound was loud 
and strong, and so completely that the ring then plainly 
resembled a printed letter O. 

“ The figure corresponding to the combination of letters 
ou, showed around the central spot a series of little circular 
spots, as with the letter e; but they were disposed in groups 
of five at the opposite extremities of the same diameter, 
being in groups of two only upon each side, on the line of 
the perpendicular diameter. The sound of the letter і, gave 
rise to à great many little circular spots in the central part, 
which were surrounded by a more compact part, around 


THE SIMPLEX TELEPHONE. 


pA CORRESPONDENT: of a foreign cotemporary, sends a sketch of 

switching for the Simplex Telephone—the front, top, and onc 
side removed to show the connections. It is manipulated as follows :—To 
call the distant station, press the button 4, which breaks contact at B, 
and puts the line, Z, and carbon of battery, С, in contact at D. The circuit 
is completed by putting the zinc of battery to Z, whence the current 
passes through the receiver Af, and out at Z—either to earth or return 
wire. By this arrangement the ringing at the distant station is repeated, 
or made known at the sending station. The contacts at Z, are made 
with two strips of hard rolled metal, and continued under the lever C, 
which must be kept down on 7, while signaling with the bells, but be in 
contact with / when speaking. This is done by hanging the ear-tube on 
the lever hook, or the Bell receiver, should that be used instead of the 
electro-magnetic one. In coupling the instrument, the Z of one is con- 
nected with the £ of the other. The transmitter 7, swings on two small 
brackets inside the front, and contact is made at / and A” when the front 
is closed. The carbon cups are made out of X in. carbon, and is best 
done with a rose countersink, large enough to take half the ball without 
toúching the head of the screw which secures the cup in its place, or the 
cup may be glued in its place, contact being made by twisting a wire 
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round the outside ; the discs are made with slices of carbon pencil, with 
a groove round them to have wire twisted, and when the balls are screwed 
up in the case, they should be quite free to rattle. The cups shotld be 
arranged І in. apart. Ап old saw and a file will do all the cutting and 
shaping, and if you Have no lathe, a brace will answer the purpose. In 
the receiver, a bundle of iron wires takes the place of the permanent 
magnet, which was devised to meet the case of ‘‘ Bell’s” disclaimer, 
in which he disclaims a magnet excited by a battery in the line circuit. 
The adjustment of the diaphragm has to be made before finally screwing 
up, and will give no trouble if you observe to file the faces of the body 
of receiver, and the core, a dead level. Then cut a ring of stout writing 
paper, with the hole about 2 in.; glue опе on each side, and when the 
ferrotype plates are laid on, they will be the right distance from magnet, 
and may be screwed up. In conclusion I would observe that the instru- 
ments switched in this manner are as loud as any made: but they can 
only be used in pairs, unless a separate switch is used with each 
instrument to reverse the poles of the battery. But in order to remove 
that obstacle, I have discovered that if the receiver is formed of a small 
induction coil, instead of the simple one, then an alternating induced 
current is produced, without using an induction coil in the instrument. 
The result of this discovery will be, that any resistance in long lines may 
be overcome, by simply increasing the battery power to increase the 
power of the magnet; the induced current being proportionately 
strengthened. 


TH Tech, of Dec. 6th, gives a statement of the original work done 

in the physical laboratory of the Massachusetts Institute of Tech- 
nology, during the last year; we quote that part of the article relating to 
electricity: 

Asa result of numerous experiments on induction in telephonic cir- 
cuits, Prof. Cross has found that the induction operating to produce tele- 
phonic disturbances, is almost entirely electro-dynamic. 

The effect of thin sheets of tin foil, surrounding an insulated conduct- 
ing wire is very slight. The diminution of inductive effect produced 
when a plate of metal, or a spare wire, is placed between the wires carry- 
ing the inducing and induced currents, was found to be much greater 
than with the foil, and also greater with the overtones of the sounds trans- 
mitted than with the fundamental. That electrostatic induction is almost 
ineffective, so far as producing sounds in the receiving telephone is con- 
cerned, is shown by the fact, that if a small secondary coil with a large 
and deep primary is held at right angles to its plane, the sound disap- 
pears ; also, if the metal plate between the coils is slit radially, its effect 
in diminishing induction disappears. 

If intermittent or variable currents are passed through a coil of wire 
forming a closed circuit, within which a second closed parallel “coil is 
placed, the secondary current, induced in the latter, can be investigated to 
а certain extent by inserting a receiving telephone in the secondary 
circuit. If a closed wire coil is placed near to the other coils, there is a 
current induced in it, which, as Henry first showed, diminishes the 
strength of the current in the secondary coil. A heavy sheet of metal, as 
of brass, placed between the primary and secondary coils, also diminishes 
the current in the secondary for the same reason. Hence, in both of 
these cases, the sound produced in the telephone by induction is consider- 
ably reduced. 

The effect of brass, copper, and iron is very marked. Lead, also, 
contrary to an opinion that has been advanced, exerts a very decided 
effect. Thin foil, even if it completely envelops the secondary, produces 
but slight effect. The application of these important results to tele- 
phonic cables is obvious. 

If, instead of being placed in a simple secondary coil, the telephone 
is placed in a double circuit of twisted wires, so arranged that the current 
induced in these will be in opposite directions, complete neutralization of 
currents is produced, and consequently cessation of sound. 

Various other experiments have been performed to test the value of 
different *' anti-induction ” devices. 

Prof. Cross has also found thata Hughes microphone, and a Blake 
transmitter, were capable of transmitting the sound of a high pitch bar 
giving 12,000 double vibrations per second, thus showing the excessive 
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sensitiveness of the ordinary hand receiving telephone. If the capacity 
of the line were increased, it was found that its ability to transmit high 
vibrations was diminished. These experiments also showed that change 
in quality in the sounds transmitted is not due, as has been stated, to an 
inability of the microphone, or any part of this circuit, to respond rapidly 
enough to their higher overtones. 


CHEMICAL APPLICATION OF ELECTRICITY. 


(From the Revue Industrielle.) 


UTSIDE of the galvanoplastic applications of electricity, no attempts 
seem to have been been hitherto made to utilize the electric current 
in the reactions of industrial chemistry. Electricians have almost con- 
fined their researches to the purposes of illumination, and the transmis- 
sion of force to a distance, perhaps, because it is easier to strike the 
imagination of the public under these forms. At the same time there is 
every reason for supposing that the manufacture of chemical products will 
not fail to profit by recent discoveries, and that great changes in manu- 
facturing methods will be effected by these new aids. Such laboratory 
experiments as the decomposition of salts, will, one day, enter into practi- 
cal manufacture, and render it possible to simplify a costly and cum- 
bersome material. The direct production at once of acids and salts will 
perhaps be realized on a large scale by means of electricity. 
` Although great sacrifices of time and money may be essential to this 
realization, there is nothing unreasonable in entertaining such hopes, when 
we look at the progress that is being made every day, and earnest efforts 
to this effect are being made abroad. 

An item of news, that promises to be of the highest importance in the 
chemical industry, comes to us from Glasgow University. Dr. Dobbie 
and Mr. Hutcheson, assistants to the professor of chemistry, have been 
studying the effects of the passage of an electric current through a 
solution of common salt. They found that hypo-chlorite of soda was 
formed. If the solution is neuter, a part of the chlorine is liberated 
during the passage of the current, and at the same time, hypo-chlorite of 
soda, which remains undecomposed in the solution, is formed. If the 
solution is alkaline, the solality of the chloride of sodium seems to be 
converted into hypo-chlorite, and if it is acid, the hypo-chlorite is immedi- 
ately decomposed after its formation, the chlorine is liberated, and no 
more hypo-chlorite remains. 

Dobbie and Hutcheson have endeavored to apply their discovery to the 
production of chlorine for bleaching, and they have been so successful that 
the process has been tried in a cotton print establishment. The cloth, 
after being treated with a solution of salt and water, is passed between 
two carbon cylinders, joined respectively to the two poles of a battery. 
‘The current passes through the wet cloth, in the fibre of which, according 
as the solution is alkaline or acid, hypo-chlorite of soda or chlorine is 
formed. In the first case a new acidification must be given for the pur- 
pose of bleaching; in the latter case the action is immediate. The pieces 
of cloth are printed by means of cylinders, on which resists are made with 
an insulating varnish, and thus the current passes only on the parts of the 
cylinder that are bare. 

A great advantage in this process is, that the preparatory washing and 
scouring of the unbleached cloth may be dispensed with, in a certain 
degree, The electric current itself facilitates the division, and conse- 
quently the carrying off of the resinous matter in the organic fibre. The 
process should not, however, be further introduced until it is proved that 
it is commercially practical, but if reports are to be believed, there are 
great reasons to consider that the methods of bleaching, ordinarily followed, 
can be greatly modified by electricity. 

In another line, we should mention the works of Messrs. Blast and 
Miest, who claim to have discovered a cheap process of extracting the 
precious metals from their ores by electrolysis. It consists in substituting 
plates of compressed sulphureous ore for the negative electrode of elec- 
trolytic baths—the salt of the bath having the same metallic base as the 
metal of the ore. An electric current passing through the bath decom- 
poses the negative electrode, liberating the sulphur which is deposed at 
the bottom of the vat, while the metal goes to the positive electrode. The 


metal is thus extracted first from the solution of the bath, which is, how- 
ever, renewed by the decomposition of the ore of the negative electrode, 
until complete exhaustion. If the sulphides, or sub-sülphides, contain 
several metals, it is then necessary to separate these minerals, which 
is done by the aid of a second or third electric bath. 


UTILIZING THE TIDES. 


HE use of water as a motive power is, of course, 
nothing new, but great curiosity has been lately 
excited by a project, for turning the immense motive power 
of Niagara Falls to account, and distributing it by means 
of electricity over a large area. It is one of the peculiari- 
ties of electricity, that while it is always able to give, it is 
always ready to borrow, and, in fact, it would almost seem, 
that its r/e is protean. In this connection it will be inter- 
esting to hear of the project of a Frenchman—M. V. 
Gauchez, for making the motion of the ocean itself a hand- 
maid of electricity. A French writer puts this so well, that 
we cannot do better than translate his remarks. “Тһе 
ocean forms an immense reservoir of motive power—the 
greatest, perhaps, in Nature, but whose energies are 
wasted. Тһе incessant agitation of its waves, and the 
oscillation of the tides, are absorbed in polishing the peb- 
bles that are cast on its shores, or modifying at most, the 
outlines of the coast that they beat against. But here is 
an enormous power which presents itself, gratuitously, as it 
were, for it comes from the sun, like everything that we 
receive, for even coal itself, represents nothing but the solar 
heat that has been accumulated during ages. Тһе motive 
power of the sea, like that of running streams, has been 
the objective point of many inventors, but hitherto no 
really practical apparatus had been invented for the pur- 
pose, while the success of the steam engine completely 
turned the attention of inventive minds from the question. 
Still, the steam engine is far from being an economical ap- 
paratus, or, even one that is in conformity with the laws of 
rational mechanism. It cannot be gainsaid that there is a 
regular waste of power by its use, as not more than ten per 
cent. of the motive effort expended, is realized. Noris 
there any reason to hope for an improvement in this re- 
spect, as the maximum theoretical return, determined by 
the physical properties of steam, is limited to about 20 per 
cent. The improvements that have been lately made in 
electric machines, evokes renewed attention to this ques- 
tion of the economic production of force, and now that we 
possess an intermediary that can transform and utilize at a 
distance the motions produced by all kinds of appliances; 
electric motors must in the end dethrone the steam engine, 
if they can do work without deriving the motive power 
from it. 

The utilization of natural forces is, therefore, destined to 
play a great part in mechanics, and there is every reason to 
believe, that the question will receive a definite solution in 
the near future. 

In this connection some details of recent experiments, 
and more especially of the apparatus of M. Victor Gauchez, 
which was exhibited at the Brussels Exposition of 1880, will 
be of interest. 

M. de Coligny, the predecessor of M. Gauchez in this 
line, had succeeded in making use of the oscillatory motion 
of the sea to raise to a certain height from the water, 
and the apparatus which he invented was successfully used 
in draining the lakes bordering on the coast. He simply 
utilizes the elevation of the level which the water takes 
when an oscillatory movement is imparted to it, or the 
“stroke” which is given when a current is suddenly inter- 
rupted. If properly handled, his apparatus can economize 
a volume of water equal to 70 per cent. of the waste of an 


THE ELECTRICIAN. 


ordinary sluice, and sometimes even up to go per cent., as 
has been shown by experiments on a sluice in the vicinity 
of Fourchambault. 

Some experiments have also been made with the view 
of directly utilizing the rising and falling motion of the 
tides, by storing up the water at high tide in large reser- 
voirs and then by allowing it to flow out at low tide. А 
Mill, with eight runs, has been worked in Finisterre by this 
method—one, by the way, which, under a different form, 
has been applied at Alexandria, in Egypt. 
compress the air in large submerged bells, which would be 
filled with water at high tide, have also been made, but 
without much success. 

But leaving tides out of the question, the very motion 
of the waves on the surface of the sea, may be made use 
of. In this case, the requisite apparatus must'be put up at 
a certain distance from the shore, so as not to be subjected 
to the tides, while on the other hand, the force obtained be- 
comes variable—since it equally depends on the simple 
swell that but ruffles the surface, to the furious wave that 
rises to many feet in height, and upsets boats. But this 
undulatory motion of the wave is easily caught, as it were. 
It is propagated, in fact, under the same conditions as sound 
or light, that is, the molecules of water—like the molecules 
of air or ether—are alternately raised or lowered, without 
any longitudinal change. It can be easily observed that a 
light object floating on the surface of the sea does not 
change its place. This being established, a simple oscil- 
latory float at the end of a lever can be easily placed. Тһе 
shaft connected with the lever will thus receive a rotatory 
motion. 

This idea, which had been previously brought forward 
by M. Roche, of Nuires, who, in fact, made some experi- 
ments in the matter on the Mediterranean, has been taken 
up on a more general line by M. Gauchez, in the apparatus, 
shown in cuts 1 and 2, by employing compressed air which 
is stored up in reservoirs, and afterwards supplied on de- 
mand. This arrangement has the advantage of storing up 
force and forestalling stoppages, and it would appear, 
moreover, that ordinary mechanical transmitting agents 
would soon be destroyed by the violence of the shocks. 


The apparatus is composed of a submerged float weigh- 
ing from 110,000 to 220,000 pounds, according to dimen- 
sions, and of à compressor iron bell, which is connected 
with the float by ropes wound round pulleys, as shown in 
cut r, and of air reservoirs which have a pressure as high as 
55 pounds. These are set up on the shore at a certain 
distance and connected with the compressor by special 
conduits (Fig. 2). The float, falls or rises with the waves, 
and in its downward movement it raises the bell by means 
of two ropes that are wound in contrary directions on the 
pulleys. In this movement, the bell draws in the air 
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through the openings placed in the upper part, and when 
the ropes slacken, while the float rises, it falls back by its 
own weight and drives the exhaust air into the reservoirs. 
Another weight keeps the chains always at a suitable ten- 
sion. The bellis closed in the lower part by an india rübber 
membrane which is fastened to the masonry. 
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į Тһе length of the chains is limited, so as only to keep 
up with the tide, from the half wave in a low tide to the 
half wave of a high tide—presuming that the greatest is 
not over sixteen feet, By this means the slightest swells 
are utilized, and the troubles that would be occasioned by 
abnormally high tides, are avoided. 
| The great difficulty presented, by this arrangement— 
so simple in other respects—would be to prevent an undue 
| heating of the air, and especially to provide it a rapid flow 
into the reservoi The waves following one another every 
` nine or ten seconds, on an average, it would be necessary 
to fill and completely empty the bell in that time. The 
originator of the system believes that the bell should have 
a diameter of about eighty feet, with a total height of 23 
feet, and with all its appendages would weigh some 132,- 
ooo pounds. The run could be limited to some 6 feet 6 
in., so as only to aspirate a volume of air of from 800 to goo 
cubic metres. It would be necessary to reduce the dimen- 
sions of the orifices, in order to limit the air-holes, and to 
| furnish the bell besides with powerful safety valves, so as to 
; insure the passage of a portion of the air into the atmo- 
sphere, when the pressure in the reservoir would prevent 
the introduction of the entire volume. 

We will say no more on the difficulties of execution, as 
a question of this nature cannot be decided by a simple 
calculation, and the model, which is on the scale of one- 
tenth, can only give an approximative idea of what the 
apparatus would really do. Still, there are grounds for be- 
_lieving that there is nothing insurmountable in these dif- 
| ficulties, especially in view of those successfully overcome 
in the great works of Mount Cenis and Saint Gothard, 
| where compressed air was employed at equally high pres- 
isure, and probably we shall soon see the first application 
| of the most powerful, and the most redoubtable perhaps, of 
. natural forces in the service of industry, by means of an 
improved apparatus of M. Gauchez. 


IMPROVEMENTS IN SECONDARY BAT- 


i TERIES. 


А FOREIGN journal says: ‘ At a time when secondary batteries are 

„ beginning to find their proper level, even in the commercial world, 

students of this branch of electrieity will read with interest, accounts ol 

l improvements which have been made in them, 

i So long ago as the year 1803, Mr. Fitzgerald described the effect of 
red lead in batteries, and sugyested its use ; but little was done with it 
until lately, when the Faure accumulator was introduced. Mr. Tribe, 
who has been engaged on a series of elaborate experiments with secondary 
batteries, has taken out a patent, in which he claims the employment of a 
i negative plate, composed of, or consisting of, peroxide of lead, substan- 
tially as described. 

In carrying out the invention, he employs a negative plate, consisting 

| of peroxide of lead in a solidified ofcompressed condition, or in any other 
convenient form, the same being contained in a perforated or porous vessel 
or receptacle, not being a conductor, nor easily acted upon electrically.; 
or the peroxide of Ical may be either employed direct in the condition 
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before mentioned; or precipitated peroxide of lead may be deposited upon 
the surface of the peroxide of lead. This invention may be carried into 
effect in the following manner : = 

A rectangular frame may be employed, having three sides of prepared 
wood, slate, porcelain, or any non-conducting substance not easily acted 
upon by dilute sulphuric acid. The fourth side is completed by the 
employment of a suitable conductor projecting out of the liquid, and insu- 
lated on those parts which are in the liquid, and not in contact with the 
peroxide of lead. Into, or upon this, or some equivalent form of frame, 
he places peroxide of lead, which, if, for example, in the form of powder, 
may be placed into or upon the retaining frame, and subjected to pressure. 
The peroxide of lead may be employed in a dry or in a moistened condi- 
tion, either with water or with dilute sulphuric acid. Or onc or other of 
the non-conducting lead compounds—such, for example, as the monoxide 
of lead, or the sulphate of lead—may be mixed with peroxide of lead, and 
be subjected to pressure in the retaining frame, and then be converted 
into peroxide of lead by electrolytic action; or a core of compressed 
peroxide of lead may be fitted into the centre of the retaining frame, and 
covered with some suitable lead compound, which may then be converted 
into peroxide of lead by electrolytic action. The negative element, when 
prepared, may be sheathed or inclosed in artificial or vegetable parch- 
ment, felt, porous earthenware, or other equivalent materials. 

When the negative plates, composed of peroxide of lead, are employed 
in secondary batteries, the positive plates employed therewith, may be of 
any suitable element, and the exciting liquids or electrolytes may be similar 
to those now employed in secondary batteries. 

Mr. W. B. Brain, of Cinderford, patents a method of constructing 
secondary batteries of a thin strip of lead, folded up with a band of 
porous material, coated on both sides with red lead. The porous material 
may be asbestos, felt, spongy india-rubber, flannel, etc. Тһе lead is 
poured into chambers, bags, or closed envelopes, which hold the oxydizing 
and deoxydizing agent, and holes are punched through from each side 
roughly, the burred edge and the bulging on the punched side serving to 
keep the red lead within the envelope, and in metallic contact with the 
lead walls, which are thus rendered more rigid. 

A greater departure has been made by M. de Lalande, who, in con- 
Junction with M. G. Chaperon, of the Mines d'Alonso, Spain, has 
patented a new battery in which oxide of copper is the depolarizing agent. 
The negative element is formed of a rod of gas carbon in a porous cell, 
packed with pieces of carbons, the interstices being filled with oxide of 
copper. The positive element is of zinc, in a solution of caustic soda or 
potash. This arrangement is intended for use as a primary battery, but 
it may be employed as a secondary. Mr. Brush, of Cleveland, Ohio, has 
obtained an American patent for a secondary battery, in which the plates 
are formed with receptacles for the oxide of lead, which is compressed 
after filling. 

From these selections, it will be understood that recent improvements 
follow rather the endeavor to hit upon the best shape to work up the lead 
and its peroxide into convenient forms, than to discover other combina- 
tions more efficient and less troublesome, if more costly, than the received 
designs. Meantime, it is worthy of note, that in several cases the simple 
Planté is preferred. 


DETECTION BY ELECTRICITY OF THE AN- 
NUAL CULMINATIONS OF THE SOLAR 
INFLUENCE ON ORGANISMS* 


BY 


KOLKIN, 


T came to my notice, several years ago, that if one end of a hair or 
thread were tied to a watch key, or some similar ubject, and a person, 
seated comfortably before a table, with his elbow resting on the same, 
took hold of the other end, so as to raise the key from the table and keep 
it suspended, it was impossible to keep it still, in spite of all precautions. 
Oscillations would begin which, if the hands were warm, would attain 
great violence. If the key were permitted to strike against anything 
except glass, silk, dry rusty iron, or other bad conductors of electricity, 


* Read at the Montreal Meeting of the American Association for the Ad- 
vancement of Science. 
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the oscillations would be interrupted by shorf pauses occurring at regular 
intervals; and the strokes between these pauses would correspond with 
the age of the hair, or, more correctly, their number would show how 
many years old the person was when he lost it. I understood that these 
oscillations were caused by electricity; that the key was positively or neg- 
atively charged and repelled by the arm and hand, which were similarly 
charged. 

I have since investigated this phenomenon, as much as my time has 
allowed, and I shall here carefully give the results of my experiments. 
I have also substituted electricity from other sources than that used in 
those primitive experiments, and when I have not met the same success 
it is due to the fact that I am not a practical electrician. 

There is no known principle that accounts for the pauses in the oscil- 
lations, But the explanation seems to-be thát— When any organic sub- 
stance is continually charged by positive or negative electricity, and dis- 
charged in rapid succession, under certain circumstances, the substance 
itself, and things in contact with it, will, after a certain number of dis- 
charges, for a moment become non-conductors; and the number of those 
discharges will correspond to the age of the vegetable or animal from 
which the substance is derived. I say '' under certain circumstances,” 
for I do not know whether repulsion and attraction is necessary or not. 
My experiments have always been with a suspended key, except with a 
metallic spring, placed horizontally, which is virtually the same thing. 
The resistance to electricity during the pause is, indeed, very slight; it 
does not take a very powerful charge to overcome it. The weaker the 
supply of electricity the better it is. Shortening the fibre by which the 
key is suspended will give the best results. It will make the oscillations 
more rapid, and they ought to be rapid enough to make it necessary to 
count them by twos, for the pause will thus be better noticed. 

All organic substances possess this age-telling property, except absolute 
non-conductors, as silk. If substances of different ages are used together 
the age of the oldest only is shown. This fact makes it possible to find 
the age of substances of all forms, even with a suspended key. A fibre 
of an annual plant may be used, and any dry substance tied in it: in case 
of liquids, the fibre may be saturated with them. Liquids are good con- 
ductors, and must be guarded against. The smallest particle of juice, or 
sweat, or anything, when of higher age, will show its presence. 

The age of a substance here must not be taken to mean the time it has 
existed as such, but that age which the vegetable or animal that may be 
its source had when its connection with that source was severed. А leaf 
may be two months old, but it shows the age of the tree; a drop of milk, 
that of the cow. I have permitted myself to call this ‘ organic age;" 
but as we have nothing to do with any other kind here the word “аре” 
must always be taken in this sense. Any part of an organism—any seed, 
fruit, secretion, or any part of product whatever—has the same organic 
age as its source. The age of vegetables counts from the time they sprang 
from seed. Those propagated from roots or cuttings have the age as the 
original. A potato showed between 800 and goo years. The age of 
animals corresponds with what is commonly termed so; but new-born 
young have the same organic age as the mother. 

‘This age-telling property of organisms does not seem to be destroyed 
by time. To what extent chemical change does it 1 cannot say. Con- 
siderably decayed wood retains it. Some kerosene, which caused the 
discovery of the age-telling property of liquids, showed constantly eight 
years; but this might have been due to some foreign substance. 

It is, of course, plain to all that the interruption of the oscillations 
has nothing to do with our civil year as it is divided off in the almanac, 
but with a natural year. A natural year in our zone consists of an in- 
crease, a culmination, and a decı e of the solar influence. It is the 
number of those annual culminations to which an organism has been 
exposed during life that is shown. Іп case of annual plants, grown dur- 
ing the increase or decrease, they will showa year though they have not 
been exposed to the maximum influence of the sun. So with animals less 
than a year old. The oscillations generally cease very abruptly, but 
when a considerable fraction of a year remains uncounted there is often 
a gradual subsidence into a pause. How it is with organisms under the 
equator, where the sun passes twice a year, I do not know. But a 
knowledge of it would throw some light on this question. 

That the sun has great influence on plants all know; but that it should 
have so great an influence on animals that each annual increase, culmi- 
nation, and decrease of that influence should be registered in their or- 
ganisms will seem to many a great heresy. The sun, however, has more 
power than is generally supposed. Many persons will know that they do 
not feel the same under its decrease and increase. They do not seem to 
be the same persons in the autumn and in the spring, everything else 
being equal. The influence of the sun prevades all Nature, and reaches 
life, both animal and vegetable, in recesses completely hidden from its rays. 
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THE ELECTRIC LIGHTING OF MILLS. 


FTER serving for a generation in the laboratory and 
the class-room for instruction in the laws of phys- 
ics, the electric light was devoted to the spectacu- 
lar purposes of extraordinary forms of advertis- 

ing. The only and original circus, the opposition line of 
excursion steamers, and the store of wondrous bargains, 
were wont to use the electric light as a link in their logical 
chain to prove their claims upon public patronage. 

Now that it is well past the experimental stage, electric 
lighting is recognized for its merits, and becoming one of 
the necessities of civilization. 

At the recent meeting of the New England Cotton 
Manufacturers Association, much of the time was devoted 
to the consideration of the value of electricity in its 
applications for lighting textile mills. 

This organization is composed of owners, treasurers, 
agents and superintendents of cotton mills, and other 
allied industries, and hold meetings semi-annually for the 
purpose of considering matters of importance in their work. 
‘These sessions are especially practical in their nature ; every- 
thing being appraised according to the value of its applica- 
tion. That the governing board of such a society should 
choose electric lighting as one of the subjects for the 
session, shows the extent to which its importance is 
recognized. 

None of the papers were electrical, but all showed an 
accurate knowledge of the applications of electricity. In- 
stead of the units fixed by the Electrical Congress, dollars 
and cents were the standards referred to ; and due considera- 
tion was given.to what one speaker termed "the more 
valuable collateral advantages of the electric light." 

Space will not permit a full resumé of the proceedings 
and detailed reports of the transactions have already been 
given in our textile and mechanical contemporaries. * 
but the remarks of the different speakers were of so much 
interest, that we cannot refrain from giving brief extracts | 
of them: 

Mr, Kilburn, a manufacturer of New Bedford, regarded the light as 
a very desirable one, and said, “that his folks were anxious to get it 
¿nto their mills.” 

Mr. Lippitt, of the Globe Yarn Mills, of Woonsocket, said, that 
from careful estimates, there was a saving of expense in the use of 
the clectric light in his mills, and thought it was the general expression 


* (Cotton, Wool and Iron (Boston), Nov. 4 and 11, have a stenographic report. of | 
the meeting.) 


that the electric light was superior to almost any other known ; that it was 
fully as safe, if not safer, than any other method of illumination ; that a 
late fire had caused the loss of thousands of dollars by the burning off of 
the gas pipe ; and the dangers of electric lighting could be better guarded 
against, than the dangers connected with any other method of lighting 
that he knew of.” 

Col, Livermore, of the Amoskeag Manufacturing Company, of Man- 
chester, N. H., gave some stat s to expense, which he had collected 
in the use of the arc light in his mills, and said: '' Our experience is, 
that where a great deal of gas is used in a room, people hold off as long 
as they can, because of-the heat it produces, and its vitiating effects upon 
the air But they have no such scruples with the electric light, and unless 
people are more watchful than I have been able to be, they will find that 
the electric light is run more than gas would be. The saving, perhaps, 
will not appear in the balance sheet, but I confidently believe will appear 
in the quality and quantity of the work.” 

Mr. Ludlam, of the Merrimack Manufacturing Co., in referring to 
the cost of electric lighting as compared with gas, said: “ If any- 
thing, the gas has a little the best of it. The collateral advantages, how- 
ever are very great, Among these advantages are the improved quality 
of the atmosphere, the absence of heat, and, I think, a decided safety 
from fire. 

As Mr. Woodbury has pointed out, electricity is like many other 
agencies we employ about our mills—if we do not take care of it, it will 
do mischief. So will steam, especially when used at a very high pressure, 
so will oil -of vitriol and muriatic acid, which we use about the print 
works. I don’t think, with an electric plant properly put in, that there 
is very much reason for apprehension on the score of danger. The first 
plant that was put into my mill was put in with uninsulated wires, before 
the underwriters had tabooed that sort of thing, and we ran it for a year 
or more with perfect success, and it is running there to-day.” 

Mr. Chas. L. Lowering, of Taunton, pronounced the electric light 
perfect, and said: ** I did think, up to a year ago, that there was nothing 
to be saved in the way of expense, interest, etc., but I am rather of the 
opinion now that there is a saving over gas.” 

Mr. Edward Atkinson, President of the Boston Manufacturer's Mutual 
Fire Insurance Company, in speaking of the dangers of the light, sai 
** that their conclusions, after having delegated Mr. Woodbury to investi- 
gate the subject, to which he has devoted his whole time, has been, that 
the electric light ef either sort is safer than gas er oil, but that the choice 
of the underwriters weuld be for the inca:.Jescent system rather than for 
the arc light system. After referring to the mechanism of different lights, 
he concluded his remarks by saying : ‘t Under what has been called the 
electro mania, various substantial corporations, and many wildcat companies, 
have been organized. ‘The latter have been floated at fancy prices for the 
stock, or at least the attempt has been made If it were within the province 
of an underwriter to issue policies of insurance upon the profits which are 
expected, to be based upon the share of patent rights in electric lighting, 
held by some of these companies, I think that it would be quite safe tc 
issue policies of a kind once offered to me when I was clerk of a manu- 
facturing company, upon a cotton mill, which I submitted to one of the 
oldest stock underwriters in State Street for insurance. I submitted the 
plans to him and described the risk ; and he cheered me by saying that he 
would issue a policy at a very dez rate of premium. As the mutuals hac 
just begun at that time, and as the stock rates were very high, I was muck 
encouraged by this remark, and as I was preparing to draw my applica 
tion, he said: * Perhaps you misunderstood me, Mr. Atkinson; the low 
rate will be to give you a policy assuring you that the mill will be constemec 
ду fire within a reasonable time. We cannot insure you against loss by 
бге at any price.” I think it would be pretty safe to issue policies assur. 
ing a large proportion of those who take stock in patent rights upon elec 
tric lighting, that they will make no profit out of them. The contest wil 
be bitter; but the end is not far off when the manufacture of electric ap 
paratus and the use of the electric light will come down to a commercia 
basis, with a fair commercial profit to the best companies making the ap 
paratus, and a fair commercial profit to those who apply this apparatu: 
to use. 


My conclusion, individually, is this, that the incandescent lamp is th 
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STORAGE BATTERIES. 


HE recent exhibition of the Brush secondary battery, 

in this city, has again attracted public attention to 

the general subject of the so-called storage of electricity. 

The information given in regard to the construction of this 

battery, i is of the most general character, and is entirely 

insufficient to enable us to form any intelligent opinion with 

respect to its novelty or efficiency, or, as to its chances of 
commercial success. 

It is stated by Mr. Brush, and by those who have charge 
of the exhibition here, that the battery consists of lead 
plates, and the ordinary solution of acidulated water, and 
that the plates are prepared by some secret chemical pro- 
cess, by which greatly improved results are obtained. Very 
high efficiency is claimed for it in a general way, and those 
who are interested in it, appear to be confident that it will 
prove economical and reliable i in use. It is to be observed, 
however, that similar claims were made in regard to the 
Faure battery and others, which have been before the 
public for some time, and so far as we are able to judge, 
from the best information accessible to us, none of these 
batteries have yet proved available for ordinary use, and it 
appears to be the better opinion that the storage system 
will have a much more restricted field than its advocates 
claim for it. 

Such tests of the Faure battery, as we have seen 
reported, seem to indicate that a higher efficiency than go 
per cent. cannot be safely relied upon in practice. That is, 
only about one-half of the current expended in charging 
the battery can be recovered in useful work, and even this 
efficiency would probably be considerably impaired, unless 
the battery were used within a comparatively short time 
after charging it. Aside from the loss of current, the 
expense of the battery appears to be quite a serious item. 
‘Taking, for instance, the plant at the 74е des Variétees, 
at Paris, it is stated that 265 Swan lamps are used, and are 
supplied by about a hundred Faure batteries. Тһе total 
weight of the batteries is stated to be fourteen tons, ten 
tons of which is active material. 

No doubt, in certain exceptional cases, such batteries 
will prove extremely useful, but for general use in a system 
of distribution from central stations, we think, the advant- 
ages have been largely over-estimated. It is true that the 
conductors for distributing the current may be considerably 
reduced in size, but the cost of constructing and maintain- 
ingthe secondary batteries, would, in a large measure, make 
up for this advantage, if not entirely counterbalance it. 
The advantages claimed by way of reducing the capacity 
of engines and dynamos, has also been considerably over- 
rated. Experience seems to show that no machinery can 
be relied on for constant use, working anything like 24 hours 
a day. Considerable time must be allowed for making 
necessary repairs and overhauling machinery, and very 
reputable mechanical engineers have expressed the opinion 
that no practical advantage could be gained by running 
engines and machines more than twelve hours per day, as 
the increased wear and tear, and the liability of accident 
would counterbalance the saving in the cost of the plant. 

It is obvious, also, that the introduction of the storage 
battery largely increases the complication of the system. 

No doubt there would be considerable demand for a 
really efficient secondary battery for use in places where 
expense is not a controlling consideration, but we by no 
means share the sanguine views of those who believe that 
such a battery would effect a revolution in present methods 
of lighting. 


—— енін" 
country visitor, ** 


IC FLUID must be a dangerous substance, 
see how yellow it turns the gas !” 


THE GOLD AND STOCK TELEGRAPH 


COMPANY. 
(Continued from page 390.) 


HE wire, electro-magnets, and escape wheels, just de- 
scribed, are used to operate the letter type wheels 
of the instrument. Each instrument contains another type 
wheel, on an independent shaft, having all of the figures 
and fractions necessary to be used, engraved on its peri- 
phery. This figure type wheel is operated by a separate 
figure wire, magnet, escapement anchor, and escape wheel, 
in a manner precisely similar to the letter type wheel, 
already described. The two type wheels revolve in planes 
about Ж inch apart, but over the same printing pad, and 
over theopposite margins of the same moving band of paper, 
which is 34 inch wide. The figure type wheel is revolved 
in the same manner as the letter type wheel ; 7. e., by puls- 
ations produced in the relay local circuit by the revolving 
cylinder of the transmitter, repeated into the main circuit 
and reproduced on the anchor and escape wheel of the 
printing instrument. An inking wheel, consisting of discs 
of felt soaked in printing ink, and held together by ebonite 
flanges, revolves over each type wheel, and serves to keep the . 
type sufficiently inked. 

It now remains to show how the printing of a letter, or 
character, is effected. 

Whenever the revolving cylinder of the transmitter, 
normally in motion, is stopped by the depression of a key, 
the vibrating-arm falls into one of the notches in the 
30-toothed wheel and closes a local circuit consisting of all 
the printing relays of all the main circuits. A branch of 
the main battery for each circuit, is connected to the arm- 
ature lever,of each printing relay, while the main lines are 
connected to the lower contact points of the relays. When 
the two platina points are brought into contact, a current 
flows over the main line, actuating a separate electro-mag- 
net, printing press, and feeding mechanism, in each instru- 
ment. It will thus be seen that each instrument consists 
of three integral parts, operated by three different line 
wires, although assembled on the same base and within the 
same frame. The printing mechanism consists of an arm- 
ature lever constructed so as to raise an india-rubber pad, 
bearing the moving band of paper, against both type wheeis, 
whenever the circuit is closed on the printing wire. The 
pad revolves on its own axis so as to present fresh surfaces 
to the type wheel with every impact. When the paper is 
pressed against the type wheels it receives an impression 
from the letter or figure on the wheel which was moved 
last. The other and idle wheel presents the unison dot to 
the paper, and the printed slip therefore presents a record 
of letters on the upper margin, and dots on the lower ; or, 
dots on the upper margin and figures on the lower. The 
letters are always printed in one line, occupying the upper 
margin of the strip of paper, and the figures are always 
printed ina line on the lower margin of the paper, with 
dots opposite to each letter or figure printed. ‘The reason 
for the appearance of the dots is this: the paper must 
strike both type wheels when it is raised, and the operator 
working the transmitter always takes care to rotate the 
type wheel used last to the unison dot, before rotating 
the other wheel; the downward movement of the print- 
ing press lever operates a feeding mechanism, so as to push 
the paper out from the machine and leave sufficient blank 
paper under the type wheel for the impression of another 
letter. The feeding mechanism is constructed as follows : 
an arm, independently pivoted, carries a revolving ebonite 
disc, which is held down firmly on the paper after it leaves 
the printing pad, by a spiral spring attached to the pivoted 
arm. This disc presses the paper upon a toothed wheel, 
the teeth of which cut into the paper, so that when the 
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NEW INSULATED WIRE. 


graphic and eiec- 
trical appar. which have been brought out during 
the last three or їост years, регі. 


ips nore has received so 
Ged 10 serve as a cheap 
ercha and rub: 


America, have given 


parties, who have made a c: 
to produce a compound com 
tions, is 

non-inflammability is also considered. so as to inciude a 
wire suitable for electric iighting. In fact. it is found that 
improvements in this direction are not an exception to the 
general law governing similar cases: for. as the excellence 
of the compound is increased. whether in the matter of 
insuring better insulation. or ability to resist atmospheric 
attack, the cost is increased in the same ratio. 

There are two or three new forms of insulated wires, 
which bave come into prominence of late, on account of 
the large quantities which have been put up during the 
past two or more years; and, judging from their steady 
increase on poles and housetops, we are inciined to think 
that "they have come 20 stay.” The first of these is the 
“ paint wire," now seen wherever an electric light makes 
its appearance. This cannot be classed as a new invention, 
as covering of the same nature has been used for several 
years. 

It is, however, acceptable to the Board of Fire Under- 
writers, on account of its non-imflammability, and is probably 
as cheap a covering of its kind as can be obtained. Large 
quantities have been put up all over the country, and its 
use will, no doubt, continue to be quite extensive, until a 
better wire is found. It is now manufactured by Holmes, 
Booth & Haydens' Ansonia Brass and Copper Company, 
and others. Änother insulating covering, which has become 
prominent uf late on account of its extended use, is the 
“К.К” wire, so called after its inventors, Messrs. Knud- 
son & Kane, of this city. This wire has stood the test of 
atmospheric influences for two years, and so far seems to 
answer the general demand for a cheap and durable in- 
sulator. 

The compound consists of refined mineral asphalt, com- 
bined with various oils and other ingredients, which give to 
it flexibility, non-volatile qual Its water-proof 
qualities are far superior to either the paint or paraffine 
wires, and its durability in the atmosphere promises for it 
an important future. Тһе iron “K. K.” is extensively used 
by telephone, fire alarm, police, and district telegraph com- 
panies. 

This branch of electrical science being one of great 
importance, we shall endeavor to keep our readers informed 
from time to time of new discoveries of valuc. which may 
make their appearance. 
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SKETCHES OF ELECTRICAL HISTORY. 


BY WALLACE GOOLD LEV! 


YH—STATO-ELECTRICAL STORAGE. 
AS the electrical machine developed. experimenters with 
i electricity were encozraged in all directions. They 
i endeavored to concentrate the wonderful 
tance and preserve it for later use, but their efforts so 
n resulted in novel modifications of the prime conductor 
only, that at last a new announcement of its successful 
storage was confidently expected to eventuate in a different 
version of the same old story. 

In 1746, ‘however, a sensation, pervading all society, was 
created by the news that in the village of Leyden, in South 
Holiand, the long sought object had been attained, and the 
mysterious fire collected in a bottle: which, from the place of 
its discovery, was first called the “ Leyden Phial,” and is now 
familiarly known as the “ Leyden Jar. 

A story so trite, that its several versions’ are familiar 
remembrances of one’s school days. needs no lengthy repeti- 
tion. From a contemporary account,’ in brief, it appears 
that Prof. Muschenbrock, and associates, suspecting the 
atmospherere of conveying away the electricity which elec- 
trified bodies so speedily lost, enclosed some water to be 
electrified, in a glass bottle, in the hope that thus protected 
from the air, it might be given and enabled to retain a 
stronger charge for a longer time. 

At first they perceived no result, but on a fortunate 
occasion, the operator holding the bottle in one hand 
attempted with the other to disengage from the prime con- 
ductor of his electrical machine, the wire by which the water 
in it had been electrified, and he instantly experienced the 
convulsive shock which has since been, and is now, so often 
suffered from motives of curiosity, amusement, or anticipated 


Fig. 9. 


physiological benefit. From a publication of the year 1747, 
an illustration of this celebrated event is reproduced in Fig. 
23. 
Muschenbrock wrote to Reaumer a. famous letter giving 
an account of the first shock he received, in which he says 
that it was two days before he recovered from the blow 
and terror, and that he would not take a second shock for 
the whole kingdom of France. Little as we now think of a 
shock from even a powerful Leyden jar, he was not singular 
in his estimate of this disagreeable sensation, for Winckler, 
Allamand, and many others, who immediately subjected 
themselves to this surprising behavior of the “ accumulated 
electric fire," generally by removing the jar and dipping the 
finger in the electrified water, considered themselves as 
similarly affected. 
The first emotions of astonishment at such a “ prodigy of 
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UNDERGROUND CABLES. 


To the Editor of the Electrician: 


OS of the most interesting features of modern tele 
phone line constructing, is the laying of undergrounc 
cables. On account of the rapidly increasing number о! 
air lines in large cities, the laying of underground cables wil 

soon become the rule instead of the exception. 
A three and one-half mile cable has recently been laid ir 
Boston. ‘This cable was composed of three gutta-perchz 
‘covered conductors of No. 18 copper wire, around which 1: 
» hempen cord wire wound spirally, and the whole covered by 
E a paraffined hemp tape, two inches wide, also wound spirally 
so that the edges overlaid each other about X of an inch 
An iron pipe was laid at the depth of about two feet 
through which an iron wire had been run to be used t 
pull the cable through by. At about every 700 feet along 
this pipe, wooden boxes were placed for convenience ir 
Fig. 31.—Alternate Discharye. ‘testing, and also to make the splices in, when the cable 

Қ , had to be cut. 

As an adaptation of the electrical chimes, Fig. 31, this The reel, containing about 13% tons of cable, was placed 
application of the pendulum is still in vogue for illustrating at the end of the pipe, the cable spliced to the iron wire, 
the principle of alternate discharge; but Franklin's most in- and pulled through the first 1700 feet without difficulty 
genious invention, described for this purpose in 1748, The cable was then cut, and the reel moved to the пех! 
the electrical jack,‘ a circular Bevis plate, mounted horizon- section. The longest length pulled in without cutting wa: 
tally on a vertical a having little balls at equal distances: 2,250 feet. 
upon its circumference, and connected alternately with its À curious thing was noticed in testing (by telephone) 
opposite coatings, and caused to revolve by the attraction When two wires of the cable were used, making a metalli 
and repulsion between these balls, and an equal number circuit, no disturbance from induction was noticed ; but 
fixed closed to its edge upon columns in a circle around it. when only one wire was used, using the ground for return 
For this wheel, revolving with astounding velocity, Franklin the continuous clatter of telegraph instruments, and occa 
anticipated many practical applications, but not one has yet. sionally faint talking could be heard. On one occasion th: 
been devised. . words " Hello, Tim," were distinctly heard at both ends о 
the line. The line is now in good working order. 

Boston, December, 1882. 


А SUBSCRIBER. 


| "THE SPARK. 
! c 


! TH Spark is a small, simple electric generator, capabl 
] of various adaptations, such as a lighter for gas o 
spirit lamps. as a medical apparatus, as an amusing physica 
j apparatus, as an electric bell generator, etc., etc. 
E E х Я 1 In construction it partakes of the character of both th 
The electricity upon either coating of a jar, was shown  magneto-electrie and the dynamo-electrie machine. It con 
by the repulsion of pith balls, as in the modern arrangement, gists chiefly of a horse-shoe magnet, which serves also a 
Fig. 32;* and later, by the repulsion of the pith birds, in the а handle, between the poles of which a little Siemens ar 
ж mature шау be rapidly rotated by means of а crank anı 
train of cog-wheels, The currents developed in this ar 
nd collected. by a Clark commutator, travers: 
: s placed upon the branches of the magnet, anc 
¡Act to reinforce its magnetism; thereby not only augmentin, 
jthe power of the magnet, but also keeping it saturated. B: 
the rotation of the crank the circuit is broken and power 
ful induction currents produced, and consequently ver 
hot sparks, yd a spirit or gas lamp places 
suitably near the eccentric which breaks the current. Th 
same apparatus, slightly modified in form, may be used ii 
connection with gas or petroleum vapor engines to ignit 
e mixture 


px 


now well-known de of the electrical sportsman, Fig. 31; 
and the precise equality of the opposite electricities accum- s completed for medical use by a littl 
mulated by their compiete collapse upon the discharge of the induction coil contained in the bottom of the case. Th: 
jar. In the latter case, the gun of the metal sportsinan forms number and power of the shocks is regulated by th 
part of the conductor, and by its apparent discharge the rapidity with which the crank is turned. The same coi 
entire lock is brought down. will also operate Geissler tubes and a series of experimenta 
: or entertaining apparatus, It a great advantage to b 
RE m net able to provide young people with such a source of in 


tanvaux on Franklin e ES s . 
5 Dueto Mr, Curt W. Meyer. „struction and entertainment, and yet avoid the use of bat 


THE ELECTRICIAN. 


15 


teries and acids, for care and precaution аге by no means 
qualities that they largely exercise, 

Because of the various applications of which it is 
capable we have thought it useful to describe this little 
apparatus, 


A NOVEL CONDENSER. 


© де agent of а Massachusetts cottun mill, when about 
to make a personal examination of some matters 
relative to the water power, had put on his rubber leggins, 
when the treasurer made his appearance, and was escorted 
through the mills, After standing under a large belt for a 


few minutes, the agent touched the treasurer's shoulder, 
and gave him an electric shock, which nearly overturned 
the man of money. The rubber boots, and the man inside 
of them, formed a large Leyden jar, whose discharge was 
[uie especially to a person expecting nothing of: the 


NEW INSTRUMENTS FOR MEDICAL AND 
SURGICAL APPLICATIONS OF THE 
ELECTRIC CURRENT. 


OCTOR BOUDET, of Paris, has published in the 
“Medical Review” a very good series of articles 
upon the application of electricity to the diagnosis and 
treatment of diseases; and it is to be desired that he will 
extend them to a work which may be widely circulated and 
serve as a "vade mecum " for all physicians who profess to 
themselves with electricity; not that these articles 
d replace exactly a treatise on “ Electropathy," but they 
would constitute a good foundation for the study of the 
d advantageously replace the preliminary con- 
which constitute the usually worthless intro- 
ctory chapters to all works on medical electricity. 
е wish not to convey the impression that these 
d criticism in certain of their minor details, 
but to call attention to the new contrivances described 
‘Dr. Boudet as appropriate for certain specified cases 
ch, it seems to us, must render valuable service. 


1. 


The employment of electricity to produce thermic 
effects has been already frequently resorted to' with ad- 
vantage; but it is not the effects of galvano-cautery, but 
those of revulsion that are first presented to our attention. 
These are usually obtained by separate discs or pads, that 
are applied upon two distant parts of the body. From this 
usual disposition arises the following inconveniences: the 
tissues interposed between the two pads are all submitted 
to the action of the electric current;. and it is possible for 
derivations to occur within the organism, which may produce, 
in certain cases, most disastrous or unnecessary results, as 
for instance, in cases when the operation is performed in 
the vicinity of wervous centres; further, an intense physio- 
logical action occurs at the moment of rupture, which is as 
much more intense as the Thermic effect is energetic, and 
consequently painful, and which may cause an abrupt inter- 
ruption of the operation. 

The apparatus proposed by Dr. Boudet, and of which 
he claims to make use with advantage, is composed of two 
concentric metal plates insulated from each other, the in- 
terior plate being a circular disc, and the exterior a circular 
ring. They are of about the same area, and are mounted 
upon a plate of ebonite which insulates and maintains them 
in position. In the centre of the apparatus is a wooden 
handle provided with a binding post which is in metallic 
communication with the central disc, while a second similar 
binding post is fixed in metallic contact with the periphery 
of the exterior ring. To these binding posts the battery 
terminals are fastened. It is shown in Fig, 1. 


Fic, 1.—GALVANO-THERMIQUE EXCITER, 


It is clear that with this device, the action must be 
localized at the region where it is required ; and the deri- 
vations are reduced to a minimum. 

Тһе Dr. says, by varying the intensity of the current, 
all the degrees of revulsion can be produced upon humid 
integuments from that of a mustard plaster, to the form- 
ation of instantaneous blisters. 

When the action is thus energetic, its duration must be 
strictly limited to 1 or 2 seconds. 

We regret that the Dr., who himself complains of the 
uselessness of the terms “weak current," or “intense cur- 
rent," has not furnished, in this case at least, an approxi- 
mate indication of the measure of the intensity of a current 
capable of producing such, or such an effect, Such an 
omission is surprising. 

п. 

А fundamentally, analogous arrangement, rendered neces- 
sary by the same causes, has been applied to the local- 
ization of the electrolytic action of the current, to avoid 
the effects of derivation. The apparatus, Fig. 2, com- 
prises an insulating handle, which bears two insulated 
metal pieces, one carrying a metallic ring, and the other, sup- 
porting in its centre, a steel needle, a conical nickel- 
plated point, or a pad of carbon, covered with chamois or 
other suitable skin. 
` 1 Fouradi Paris, 1882 


ЖУ 


Fic. 2.—Con 

This apparatus, un- 
der various forms, has 
been already utilized, 
for galvanizing the 
nerves or muscles of 
the face ; for electro- 
lizing erectileand gan- 
glionous tumors, and 
even for the electroliz- 
ing of tumors of the 
aorta. "The observa- 
tions of Dr. Boudet, 
indicate that derived 
currents are effectually 
avoided. The inten- 
sity of the current 
varies from 12 to 15 
milliampéres (destruc- 
tion of the chalazions), 
up to 45 milliampéres 
(aneurism of the aorta). 


II. 


In other cases, on 
the contrary, the diffu- 
sion of the current in 
such a manner as to 
distribute its action 
over the largest pos- 
sible surface is the ob- 
ject to be attained. It 
would be useless to 
occupy ourselves here, 
with the well known 
methods which are 
employed when this 
diffusion is to be pro- 
duced simply on the 
surface of the body. 
But difficulties present themselves when it is desired 
to operate, upon the sides of certain cavities, such as 
the intestines, the bladder, etc. Contact,with the mucous, of 
a metallic instrument conveying an electric current, would 
cause burns, and produce serious accidents, Dr. Boudet 
avoids all difficulty, by the simple and ingenious method 
of charging the cavity with a liquid conductor, to diffuse 
the current to all the points that it reaches. 

Тһе apparatus comprises a hard rubber probe, larger or 
smaller, according to the purpose for which it is designed ; 
in the interior of which is introduced, either a tubular 


іс EXCITER. 


Еш. 4.—INSTRUMENT FOR INTESTINES, 


,membranes to occur. 
communication with the—pole of the battery ; whilst the 
+ pole communicates with a very large plate of metal, 
covered with wet chamois skin, according to the indications, 
lis applied either to the dorsal or abdominal regions. At 
the same time, salt water is injected in the probe by 
‘the aid of a syringe, and the salt water filling the intestines, 
‘or the bladder, is traversed by the current on its way from 
¡one pole to the other, which acts, therefore, at all points of 
| contact between the electrolyte and the tissues. 

In the case of the bladder apparatus, a manometre is 

added, which indicates the slightest contraction of the 
i bladder. 
! The electrization of the intestines has been applied 
especially in cases of 
intestinal occlusion, 
and the doctor records 
19 successful cases 
out of 31 observations. 
The currents of 4o 
milliampéres can be 
employed without in- 
convenience, and in 
certain cases their ac- 
tion can be prolonged 
for hours. 

We have described 
these instruments in 
detail, because they 
seem well contrived 
and susceptible of 
being advantageously 
employed in practice. 

C. M. GARIEL, in 
L'Electricien. 


TELEPHONE sup- 
plied with a Faure 
secondary battery is much 
more perfect in its operation; 
than when a battery is used 
in the ordinary manner. The 
reason is supposed to lie in 
the fact that the secondary 
current is much more uni- 
form than the current sup- 
plied by a battery. Con- 
versation can easily be car- 
ried on with the speaker 
twenty feet from the trans- 
mitter, 


М. MARCEL DEPREZ'S statements, as to the energy transmitted by 
, electricity over an ordinary telegraph wire between Miesbach and Munich, 
are criticised by M. Hospitalier and others. М. Deprez claimed a return 
of бо per cent. ; but such a result is found to be impossible under the 
most favorable conditions as to insulation. М. Deprez calculates that the 
return is equal to the ratio of the speed, where the dynamo machines are 
exactly alike. М. Cabanellas has recently presented to the Academy of 
Sciences, of Paris, a paper, in which he holds that "in the transmission 
of mechanical energy by means of two identical dynamo-electric machines, 
the ratio of the speeds does not express the value of the return. The 


metallic mandril ; or, (in case the probe is to be inserted ' return is equal to the product of the ratio of the speeds into the ratio of the 
in the bladder) through the canal of the urethra, simply a ' fields "—a theory which tends to show that only 20 per cent., instead of 
platinum wire. 160, was returned in the experiments of M. Marcel Deprez. 
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for the latter. The pneumatic clocks, which have been 
Successfully operated in Paris for more than two years, are 

“ compressed-air chronometric indicators," An effect which 
can be obtained pneumatically should be easy to obtain 
electrically, and at an unlimited distance from a single 
operating station. 

We wish now to describe a chronometric indicator of 
great simplicity, which accurately attains the purposed end, 
that is to say, it operates sure/y at the desired moment, 
under the influence of electric impulses transmitted by the 
central distributing regulator, 

AII chronometric indicators, so far devised, are actuated 
by the operation of an oscillating armature, solicited by an 
electro-magnet and restored by an antagonistic spring; or 
else by the electro-magnets acting on a polarized armature, 

The movement of the armature is transmitted with ex- 
treme accuracy by levers or catches, adjusted with most 
careful delicacy, and which cease properly to act as soon 
as they obtain a little play by wear or oxidation. 

In order to utilize a very limited motion of the armature 
it is necessary, therefore, to elongate the levers beyond 
measure, and chronometric indicators of this system do not 
accommodate themselves to the tremor, to which in many 
buildings they must be subjected. 

All of these inconveniencies are avoided in the mechan- 
ism of the Thomas indicator, which is Sykes in the 
subjoined cut. 


It consists of a straight electro-magnet, the poles of | с 
which are prolonged at right angles to the core by two 
armatures, which clear the spool, and are again bent at right 
angles toward each other, close to the spool and parallel 
with the core, Between them there is left a space wherein 


a permanent magnet, in the form of an S, is supported upon 
a vertical axis. 

This axle carries an endless screw which engages with 
the train of wheels that drives the hands. Every half-min- 
ute a current is sent through the electro-magnet by the 
regulator, first in one direction and then the other, alter- 
nately, The direction of the current isso determined, that, 
each time it develops in each armature of the electro-mag- 
net a polarity of the same kind as that opposed to it by the 
contiguous pole of the S magnet. The nearest or like poles 
of the S magnet are, therefore, repelled, and the most 
remote or opposite poles attracted, whereby a half revolu- 
tion of the 5 magnet is determined, which brings the unlike 
poles of the two magnets in juxta-position. The current is 
permitted a duration of two or three seconds, in order that 
the S magnet may attain its position. When the electric 
current ceases, the influence of the S magnet causes the 
electro-magnet to maintain, temporarily, the polarity it 
had acquired, and-to act as a magnetic break, which holds 
the S armature in position. 

The transit of the succeeding current in the reverse 
direction inverts the polarization of the electro-magnet, and 
causes the S magnet to complete its revolution, and so on. 
The endless screw engaged with the train of wheels carries 
the hands forward at each movement. 

Tn virtue of its inertia, the S magnet tends to fly past the 
position of equilibrium, To obviate this inconvenience, the 
velocity it has acquired towards the end of each half turn 
is retarded by a pin inserted in the axle of the endless 
screw, which rubs against a flexible strip of metal depend- 
ing from the frame above. 

This simple and ingenious apparatus requires no further 
regulation. ‘The rotation is produced, whatever may be the 
distance between the extremities of the S armature magnet 
and the electro-magnet, and this distance can vary between 
one and three-twentieths of an inch, 

The electric force acts (through the electro-magnet) upon 
the long arm of a lever, (the S magnet) while the effect is 
transmitted by the short arm of the lever, (the endless 
screw) which is the inverse of other gearing. 

The power of the apparatus may be graduated by the 
dimensions of the S magnet, and of the electro-magnet, and 
by the size and length of the wire which surrounds the soft 
iron core. By augmenting the intensity of the battery 
employed, a great number of clocks may be included in one 
circuit, and dials of six feet in diameter may be associated 
in circuit with the smallest clocks. 

At the Brussels exhibition, where the chronometric indi- 
cator of Mr. Thomas was first shown in operation, the same 
circuit included a great dial 4% feet in diameter, and 18 
smaller dials from 1 foot to 14 inches across, 

They all operated steadily, except upon five or six 
occasions, when the controlling regulator was temporarily 
stopped, but all who visited the Brussels exhibition are 
aware that the floor vibrated so, that the other сі locks were 
constantly stopping. 

Knowing that a hand indicating the minutes amply suf- 
fices for the use of the public, that the emission of the cur- 
rent continues only three seconds, that is to say, one twenti- 
eth of the total time, and that the electric energy expended 

i ) nely feeble, we ask, “what is to 
stribution of time by electricity ?” 
Hf of the time, during which 
accumulators at the 
ed with a gas engine 
nough electricity to 
indicators, in a district 
2 miles). 
o-day, can do as much ? 
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AN ILLUSION—EXCEPTION TO REGULARI- 
TY OF SIPHON. 


ERPETUAL motion has been the ignus fatui of many 

inventions, and a great many people to-day believe in 
the possibility of an impossibility being obtained. The 
fact would, however, at first sight seem to be obtained by 
the little apparatus shown in cut. Take a cylindrical 
capsule and pour info it distilled water to the depth of one 
centimetre (1% of an inch): put into this water one of the 
ends of a small glass tube .o5o of an inch in diameter and 
about 21% or 3 inches long. Keep the tube in a suitably 
inclined position, so that the water that rises through capil- 
liary attraction, will occupy a sufficient portion of its 
length. Then take a second tube having about те of an inch 
in diameter, and about 1% inches in length. Thin down 
this second tube at one end, and turn back the part thus 
obtained so as to make an acute angle with the wide por- 
tion. Introduce the thinner portion into the upper orifice 
of the inclined tube until it reaches the water contained 
therein, and a vertical descending position to the wide por- 
tion. This can be done, either by modifying the above 
angle, or by the inclination of the other tube. Let us sup- 
pose, that the orifice in the vertical portion does not reach 
the liquid in the capsule, and that the thin part and the ver- 
tical tube are both full of water. The figure which gives a 
section of the top will show this more plainly. 


A, b, is the inclined tube, and с, d, is the vertical tube. 
On account of the small width of the space comprised 
between the thin portion and the interior of the tube а, 4, 
the capillary attraction will maintain the water near the 
orifice a, of the latter. Let us suppose that it stops at a7 
Тһе lower end of the tube с, 4, not reaching to the liquid 
in the capsule, this latter tube with its narrow portion will 
form a siphon, the shorter branch of which will be plunged 
in a liquid in equilibrium, and the longer one descending 
more than an inch below the surface of this liquid. It 
should appear then as if the water should continually pass 
out of the siphon to join the water in the capsule, and we | 
would thus have perpetual motion. 

Knowing the impossibility of this, we tried to ascertain 
what would really take place in such conditions. 

Instead of flowing out by the tube c, # the water 
ascends in it, on the contrary, and continues to be drawn, 
up until its surface reaches a certain part of the narrow ` 
part, after which everything stops. In order that the 
water be drawn up, however, the orifice of the tube e, 4, 
must be several millimetres above the liquid in the capsule. ! 
If it is lower, the tube с, а, remains full and the water 
suspended. 

A little reflection will show the reason for what at first 
sight seems singular. Тһе small surface that ends the 
liquid at a, between the two tubes, is concave transversely. 
By reason of this curvature it causes a suction over the 
liquid mass to which it belongs, that is to say, on the liquid 
in the tube a, 4, and in that in с, d, this last communicating 
with the first by the narrow tube. In the tube а, 4, this 
suction has the effect of keeping the water up to a, and. 


;lecture in Boston, 


is equipoised by the action of weight—an action that is 
measured by the difference in level between the small sur- 
face at a, and the water in the capsule. It would at first 
seem requsite that to have it equipoised in the tube c, d, 
that the difference in level between the small surface at a, 
and the orifice of this tube с, 2, should be equal to the 
preceding, which would require that the orifice should 
reach the water in the capsule. But we see that the equi- 
librium is maintained even when the orifice is several 
millimetres higher. In this case the water, from its ten- 
dency to absorption, presents a slightly concave surface to 
the orifice, and this having a slight suction from above to 
below, and which combines with the effect of the weight, 
the suction coming from a is compensated. Fora greater 
distance than that from the orifice to the water in the cap- 
sule, the suction at a is in excess, the liquid is drawn from 
below to above in the tube ¢, d, and the movement stops 
when the free surface of the liquid has reached the narrow 
part at a point where the suction, due to the strong con- 
cave form, equiposes that at a. It shows a curious instance 
of the action of concave liquid surfaces, and an exception 
to the regular working of the siphon.—Za Nature. 


SPARKS. 


— THE FIRST VOLUME of a new work on electricity, by Herr G. 
Wiedemann, has appeared. It is entitled '' Die Lehre von der Elec- 
tricitat.” 

—— MESSRS PIETTE AND KRIZIK, the inventors of the Pilsen lamp, 


‘have been driving а threshing machine by electricity at an agricultural 


show in Lundenburg. 
--- THE ELECTRIC LIGHT, (Weston) used at the headings of the 


| Hudson River Tunnel has caused the grain spilled from the mule's 
| rations to germinate. 4 


Ох DECEMBER 1, Annie Stadhneyer was found in an unconscious 
condition at Nq, 47 Bowery, the gas was escaping from a burner in the 
room when the door was opened. 


—— On Dec 19TH, a fire occurred in the large store of I. P. Lovell 
8 Sons, of Boston; it was caused by an explosion of gas in “һе basement, 
two persons were badly injured, and the loss was $135,000. 


— THE Telegram recently published a list of some fifty persons in 
this city and twenty-five out of the city, who met death by inhaling gas 
through accident or design, within the last twenty-three months. 


— ON DECEMBER 5. an explosion, caused by escaping gas, in the base- 
ment of the four-story brick building on the South-west corner of Grand 
and Chrystie Streets, resulted in a loss by fire and water of $25,000. 


M. GEOFFROY, a wire manufacturer in Paris, has taken a patent 
for covering electric wires with asbestos. Experiments, which will be 
repeated officially, have proved that the copper can be burnt without any 
spark being conducted outside. 


--- LECTURING RECENTLY at Edinburgh, Professor Fleeming Jenkin 
said the popular mind supposed that electricity would supersede steam ; 
but what had taken place, was, that engines were employed to produce 
electricity, and electricity afforded us the best means yet discovered for 
distributing power. 


ON THE EVENING of Dec. 14th, Mr. John E. Pendleton 
On Storage of Electricity," before the Soci 
Arts, which was illustrated by numerous and brilliant experiments, 
Cross stated that it was the first public lecture ever given in which the 


storage battery was used. 


Prof. 


s electric log 
of 72724 


--- DURING SOME RECENT trials, at London, of Кем. 
on board the steam-tug 7" a number of runs gave a m 


: knots, while the same distance, by actual measurement, was 772708 ; the 


difference is thus, 070044, which is probably the nearest approach to 
accuracy obtained by any log. 
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| 

With its introduction, Battery Trouble and Battery Expense | 
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GREAT TELEPHONE BATTERY, 


THE REALIZATION OF 
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ON LIGHT AND THE EYE. 


N the 28th of December, Prof. Tyndall commenced a course of 

six lectures, addressed to a juvenile auditory, at the Royal In- 
stitution, London, on the above subject: Christmas juvenile lectures 
were begun, he remarked, by Faraday, exactly 55 years ago. Probably 
none of the boys and girls present had ever seen Faraday. If they had 
seen him they would not soon have forgotten him, and he was, no doubt, 
well remembered by the boys and girls, now men and women, who had 
the privilege of hearing him. When he was getting on to 70, he used 
still to call himself a ‘ juvenile,” and so Faraday was, for his heart 
never grew old. He always tried to make this Christmas course as 
simple as possible, and, Prof. Tyndall added, he would himself try to 
follow his predecessor's example. He should, therefore, address himself 
to the youngest of his hearers; but to enable the older boys and girls 
present to go more deeply into the subject, if they wished to do so, he 
had placed in the hands of every one of them his '' Notes on Light,” 
which he took great pains to write briefly and clearly some years ago. 
The sun, of course, was our oldest source of light. We did not know 
when fire was first discovered by human beings. It must have been long be- 
fore history began to be written, and it was probably first used asa source 
of heat, and not until some time afterwards as a source of light. The 
means of illumination employed, at the present hour, in certain parts of 
Ireland and Scotland were very primitive. They took a common rush, and 
peeled it, so as to expose the soft, spongy pith, leaving a narrow strip of 
the peel behind,so as to hold the pith together. Tallow was then melted in 
a pan, and they passed the peeled rush through the liquid grease. Thus 
we had the rushlight employed, the lecturer believed, to this hour, in 
many parts of the United Kingdom. It was soon found, that after the 
first grease coat had hardened, the rush could be dipped again, and cov- 
ered a second time with tallow. The process being repeated, a good, 
thick stem of tallow surrounded the central rush, and there, on the table, 
they had lighted rushlights of the kind. We had now advanced from 
tallow to wax, to stearine, and parafline, as they saw,and had thus wonder- 
fully improved candles. Wax must have been thus used in Swift's time, 
for in a famous fable, the witty Dean makes the bee boast, to the con- 
fusion of the spider, that whatever his own busy tribe had got, had 
been gained by infinite labor and research, and by ranging through 
every corner of nature; the difference between bees and spiders be- 
ing that instead of dirt and poison, the bees had rather chosen to fill 
their hives with honey and wax, thus furnishing mankind with the twa 
noblest things—sweetness and light. It was experimentally shown that 
the unprotected flames from our candles, gas, and paraffine lamps emit 
much smoke, which was eliminated when a draught was created by the 
use of a chimney. The brilliant Empress lamp was smokeless, though 
without a chimney, the draught being produced by an ingeniously con- 
trived fan. Exceedingly hot flames had been discovered, which gave 
hardly any light, until some solid body was placed in the flame. Such 
a flame was that of hydrogen gas, which, however, at once became 
highly luminous, when a platinum wire was plunged into it. In the same 
flame a pipe shank was quickly raised to a white heat. Still more in- 
tense was the oxy-hydrogen flame, as was shown by the in- 


stant dissipation of a small round file into a shower of sparks, 
and of which the Drummond light was an early illustra- 
tion. The fact that a platinum wire becomes more and more 


intensely incandescent, by the passage through it of repeated electric cur- 
rents, had been known for three quarters of a century. But it was only 
the other day that he saw at the Crystal Palace how admirably it 
had been turned to account in the Lewis lamp. The platinum 
was here wrought into an extremely fine gauze, of which the 
inventor made a little cage, putting into it a very hot flame, and produ- 
cing the very brilliant light which they now saw. Swan’s carbon fibre 
was ignited in three groups by a battery of fifty cells, and, the gas hav- 
ing been extinguished, the theatre was afterwards illuminated by the 
Swan lamps presented to the Institution some six months ago. The 
light used for the next experiments, Prof. Tyndall explained, would 
dazzle the audience too much if placed naked before them, but he would 
cause it to stamp its own image upon the screen. The image of a pair of 


carbon points was then shown as passed through a pinhole first, and 
afterwards through a lens. A whole regiment of such points was next 
seen to be transmitted. The rebound of light on striking a smooth sur- 
face was demonstrated. Тһе beam of light passed through the pinhole and 
could not be itself seen, but only the particles of dust in the air which 
were illuminated by it. On burning this dust with a spirit lamp, black 
specks, like smoke, же?е produced by the flame, which yet was smokeless. 
The law known to the ancients, of the equality of the angle of incidence 
to the angle of reflection, was demonstrated by ingenious apparatus, de- 
vised by the lecturer’s assistant, Mr. Cottrell, An experiment of the 
same kind, as that by which Prof. Pepper produced the well-known ghost, 
illustrated the relation between transmitted and reflected light. Between 
the busts of Newton and Lord Bacon was introduced, by an optical illu- 
sion, that of Mary Somerville. The explanation of the law of the 
kaleidoscope, and of the laws of reflection from angular and curved 
mirrors, followed. 

Prof. Tyndall stated, in the second lecture of the course, that, accord- 
ing to Foucault's later experiments, the velocity of light was more than 
185,000 miles a second. This would be the distance run in 258 days by 
an express train traveling day and night, at the rate of thirty miles an 
hour. A word on shadows and penumbras or half-shadows followed, 
illustrated by simple experiments Owing to the motion of light ina 
right line, opaque bodies were found to cast shadows. A wand was 
fixed upright on the table with the flame of an Empress lamp turned 
edgeways upon it. The dark shadow was at once visible on the screen, 
but, as was pointed out, there was no penumbra. But on turning the 
flame face onwards, the shadow was dark at the core only, with a parallel 
streak of fading penumbra on each side. When the light emanated from 
a point, the shadow of a sphere, placed in the light, was a divergent cone. 
Тһе bearing of these and other simple facts on the phenomena of eclipses 
was illustrated by diagrams, The law of actual inversion of the image in 
a mirror, Dr. Tyndall demonstrated in its most elementary form, by calling 
attention to the change in direction of the parting of his own hair as 
reflected in a looking-glass. He next spoke of refraction, which he ex- 
pounded with constant reference to what is known as Brooke's model, 
illustrative of what happens when a ray of light passes from air into 
water. Не showed that there was a limiting angle answering to the par- 
ticular obliquity which caused the ray to graze the surface after quitting 
the water. It was next asked, what became of the rays having a greater 
obliquity than that answering to the limiting angle. The diagram would 
show that they never left the water at all, but were totally reflected at the 
surface, where air and water touched. The verification by experiment 
followed, demonstrating the phenomenon of total reflection in the circular 
cell, with the help of the rectangular prism. The carbon points having 
been inverted, a beam of light was next deflected at right angles to itself, 
teaching, that when light passing through water strikes very obliquely the 
surface, where air and water meet, it cannot escape fromthe water. Sup- 
posing, said the lecturer, he let water spout from the vessel to which he 
pointed, and supposing, further, that by means of a little glass window 
at the back of the vessel, he sent a beam of light through the water, con- 
centrating it upon the orifice through which the water flowed, that beam 
would strike the surface of the jet of water so obliquely, that it could not 
escape from the water but would be carried down, just making the jet 
look like molten metal. The illumination of the liquid vein by interna] 
reflection and with rays of various colors was then given, and was received 
with rapturous applause. ‘The different kind of lenses were described, 
and their applications experimentally illustrated. In the magic lantern, to 
which Dr. Tyndall soon passed, there was a combination of lenses. One 
was used purely for the purpose of illumination, the others for the repro- 
duction of the illuminated object in the image on the screen. The slides 
used for the magic lantern reproduced instantaneous and transparent pho- 
tographs of the Niagara Falls, rapids, glaciers, and icebergs. Before 
concluding, Dr. ‘Tyndall said, he wished to make, in their presence, ап 
experiment on sound, bearing directly on his subject. Не had there a 
gas weightier than air, a gas through which sound moved more slowly 
than through air. This gas, called nitrous oxide, would, he expected, 
act upon sound exactly as a convex lens acted upon light. He had also 
another gas much lighter than air, and through which sound traveled 
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We call attention, in another column, to the interesting 
contribution of M. Ph. Delahaye, the popular writer, in the 
editorial column of Revue Industrielle, “On the Progress 
of Electrical Science in France, in the Year 1882.” 


ELECTRIC LIGHT TESTS. 


N view of the conflicting claims made by the advocates 
of the different arc systems, now before the public, in re- 
gard to comparative efficiency,we think some considera- 
tion of the results of tests made at the Paris Exposition, 

may not be amiss, more especially as we are not aware that 
they have been hitherto published in this country. Much 
confusion has arisen in regard to the results of these tests, 
from confounding the paper contributed by Professors 
Ayrton and Perry, to The Engineer, on the subject of arc 
lamps, with the official report of the committee appointed 
to make tests and measurements of the different arc sys- 
tems. . 

We notice that the Brush-Swan company has fallen 
into this error, in a circular recently issued, as the figures 
given correspond with those given in Professors Ayrton 
and Perry's report; but they do not correspond with those 
of the official report. 

On the opposite page we publish a table, taken from the 
official report of Messrs. Allard, Joubert, Potier, and 
Tresca, the committee appointed to make tests and meas- 
urements of the various systems exhibited at the exposition. 
This table shows the results obtained from experiments 
with the different types of continuous-current generators 
and arc lamps, and we have added to it some additional 
calculations, which we have made from the data given, for 
the purpose of bringing out more clearly certain points, 
which, we think, it may be useful to consider. The data 
given are not as full as could be desired, and it is to be 
regretted that the committee was not furnished with proper 
facilities for testing all the different systems by the same 
methods, and under the same conditions ; but the measure- 
ments and calculations are by far the most complete and 
reliable which have yet been published, and the results 
obtained may fairly be taken as indicating the comparative 
merits of the different systems before the committee, 
when proper consideration is given to the meaning of the 
figures obtained. 

These systems, as will be observed, comprised the 
Gramme, Jurgensen, Maxim, Siemens, Bürgin, Weston, and 
Brush. Measurements were taken of three different forms 
of the Gramme machine for running, respectively, 1, 3, 
and 5 lamps ; and three different forms of the Siemens ma- 
chine, for running 1, 2, and 5 lamps ; and also two different 
sizes of the Brush machine—the 16-light and the 4o-light. 


Of the measurements taken, those relating to the power 
applied in driving the generators, are probably less reliable 
than the others, on account of the different methods em- 
ployed, and the different conditions under which they were 
taken, with the various machines. With the Siemens' ma- 
chine a Hefner-Alteneck dynamometer was used, while in 
the other experiments the power appears to have been de- 
termined by indicator cards, taken from the engine driving 
the generatof. The Brush machines also appear to have 
been driven by a different engine from that used with the 
others, In this connection we should take into account the 
fact that the French horse-power used as the unit in these 
measurements is somewhat smaller than the English horse- 
power, in terms of which our measurements are usually 
taken, being represented by 75 kilogramme-metres per 
second, as against 76 for the English. А 

The figures given іп the table as indicating the effective 
power applied in driving the generator, appear to be con- 
siderably less in the case of the Brush machines, and 
greater in the case of the Weston machine, than those given 
by other observers. Mr. Brush has given, as the result of 
his experiments with his 16-light machine, 15.48 h. p. as the 
mean applied power with 16 lamps in circuit, while the cor- 
responding figures given by the committee for a similar 
machine running under almost precisely the same conditions 
are 13.39 h. p. In view of the fact that the 4o-light ma- 
chine was found to be somewhat less efficient than the 16- 
light machine, as shown in line 18, under the head of “per- 
centage of applied power converted into electrical en- 
ergy," we should naturally expect to see in experiment No. 
12, at least a proportional increase in the power expended ; 
but this does not appear to be the case. It is to be observed, 
that there is considerable discrepancy between the results of 
experiments 12 and 13, both made with the Brush 4o-light 
machine, Although the machine was working under almost 
precisely the same conditions, as to external resistance, elec- 
tro-motive force, and strength of current in both cases, and 
the electrical energy developed was nearly the same, being 
24.95 in No. 12, and 24.51 in No. 13, the expenditure of 
power is given as about one-seventh greater in experiment 
No. 13 than in experiment No. 12. We are inclined to 
think thet the figures given in No. 13 are more reliable than 
those given in No. 12 ; especially as greater care appears to 
have been taken in making the determinations of applied 
power in experiment 13. 

Тһе figures given in the table for the Weston 1o-light 
machine аге 13.01 h. р. In the experiments made with a 
similar machine at the U, S. Torpedo Station, at Newport, 
a report of which we publish below, the corresponding fig- 
ures are given as 9.48 to 9.78 h. p., with ten lamps in circuit, 
and other experiments have shown still lower figures. 

‘The electrical measurements, and measurements of light 
are probably much more reliable as data for comparison. 
The photometric work, especially, appears to have been done 
with great care, and we are pleased to see that the mean of 
the illuminating power, in all directions, has been taken as 
the basis of comparison, as this is obviously the only fair 
method of indicating the amount of light obtained. 

It will be observed that the measurements of light given 
in the table are extremely low, as compared with the results 
obtained by other observers ; but, as they all appear to have 
been made with the same instruments, and by the same ob- 
servers, they may probably be taken with safety as showing 
the relative results obtained, however unwilling we may be 
to accept them as indicating absolute values. 

Under the head of “electrical calculations" and 
"results," are given various deductions, calculated from 
the data obtained by the measurements. We think the 
committee might, with advantage, have adopted a somewhat 
different method in comparing results-obtained, so as to 
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Table of Experiments Made with Continuous-Current Generators and Lamps. 


TAKEN FROM THE OFF[CIAL REPORT OF THE COMMITTEE APPOINTED AT THE PARIS EXPOSITION. 


П ! 1 2 3 10 | II 
Formulae | Cre” ecg Mazim Mon | Brush.) 
| | 1lamp 2 lamps 1 lamp 5 lamps:101'mps 101'mpa 10 mpe 88 'mps 
|! MEASUREMENTS OF POWER. | | | 
I || Speed of generator, revolutions per minute. .. . 475 800 1017 1490 826; тооз 770 700) 705 
2 || Effective power applied—horse-power. . . .. . * T 16.13 21.68 4.07 5.00) s.os| 13.01. 13.39! 29.96| 33.35 
ELECTRICAL MEASUREMENTS. N i І ' 
3 || Resistance of generator in ohms ........ (n 0.33 0.45 0.70 457| 7.05) 1.88! 10,55) 22.38| 22.38 
4 || Resistance of mains (circuit without lamps) (gm) 0.10 0.82 0.25 0.62, 4.50! 1,50 2.56] 2.60| 7.90 
5 || Resistance of mains and generato: R 0.43. 1.27, 0.95 519) 11.55] 3.38! 13.11; 24.98, 30.28 
6 || Strength of current іп amperes I 109.2 90.0 33.0 15.3] 10.01 23.0, 10,00, 9.5) 9.5 
7.|| Fall of potential at each lamp іп E 53.0: 58.0 53.0) 49.8| 47.4 32.0 443; 44.3! 443 
ELECTRICAL CALCULATIONS. RI? | 
8 || Energy appearing in generator and mains.. 752 6.97 13.99 1.41 1,65 1.57] 2.43] 1.79] 397 3.72 
| 
9 || Energy appearing in опе lamp...... er 7.99 2.37 1.04 0.64) 1.00 0.60) 0.573) 0.573 
10 || Energy appearing in all the lamps. 28] 6.97 2.31 $29 3.20| 10.00] 9.60! 21.88| 20.79 
11 || Total electrical energy... . 3.72 6.85 4.77| 12.43) I1.39| 24.95| 24.51 
12 || Mean electro-motive force. . 84 328| 353 398| 840] 2000 1971 
MEASUREMENTS OF LIGH’ 
13 || Diameter of carbons in millimetres. 12) 12! 10| дато II II II 
14 || Horizontal illuminating power, each 246 112] 67] 92 37 $3 63 
15 |, Maximum illuminating power, each lamp, in carcels. 1960. 465 184 72 154 76 78 78 
16 |, Mean spherical illuminating power, each lamp, in carcels. . 966! 688 239 102| 52 85 38| 30 39 
17 | Total mean spherical illuminating power, all lamps, in carcels. 966! 688 239 510, 260| 850; 608] 1569; 1482 
RESULTS, 
18 | Percentage of applied power converted into electrical епетру............ 0.92, 0.97 0.91| 0.86 0.92, 0.95| 0,62) 0.86 0.93] 0.95| 0.85] 0.83 0.73 
19 |! Percentage of applied power appearing in the arcs. Р 0.43) 9.32, 0.57 0,57 0.60, 0.58] 0.51 965 0.631 0.77| 0.72| 0.73! 0.62 
|. 
20 |! Percentage of total electrical energy appearing in the arcs .......... 1... 0.53) 033 0.62) 0,66 o6: 0.61 0.83 0.76 об) 0.80! o84 087 0.85 
| | ! 
21 || Carcels per horse-power applied to репегаюг................... 60.0, 31.71 58.7] 68.9 772| 46.2| 61.8] 63.8! 51.5; 65.3| 45.4 521: 44-4 
22 || Carcels рег horse-power of electrical energy ........... .... .......... 65.1 32.41 64.2] 80.3) 84.2] 48.4 100.4| 74.5. 54.6 68.4! 53.4] 62.6, 60.5 
| | 1 
23 || Carcels per horse-power of energy appearing in the arcs. А 128.8) 98.7 105.5] 121.4) 129.3) 79.9) 121.6) 98.1! 81.3! 85.0 63.3] 71.7! 714 
| 1 I 
| i 
24 | Carcels per апреге................ Seeds oegapé sues vareno 8.85) 7.64) 7.24) 8.74) 7.821 4-49] 8.79) 6.67, 5 ^ 3.70 qe алп 411 
1 mW HH. 8 
Calculations. 
25 || Total resistance of entire circuit, (external and internal) ......... ..... RI +93) 1.9 2.55: 2.29) 5.19! 10.97 10.16' 21. 35.30] 17.30 84.00) 211.47] 207.47 
26 || External resistance, (mains and lamps) ............................. R'=R'—r (бо 1.46] 1.85, 1.63] 3.51| 8.17 9.64! 16.8: | 28.25) 15.42) 73-45| 189.091 185.09 
27 || Co-efficient of electrical efficiency of епегайог.................... 2... ‚65 76 +73) ту .68 74 -95 .80| .82) .87| .89| .89 
28 || Net or actual efficiency of generator. (о 78 .6 61 .63 170] .50 75 .85 441-244 65 
29 || Percentage Of external resistance in circuit wires......sseesseseseeeceee 417 a56) .14 97) .04| 48) 113 +16) 4101.03 | 5% 
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show more clearly the comparative efficiency of the differ- 
ent generators, and the comparison would have been still 
more satisfactory, if care had been taken to subject each 
system to the same relative conditions when making the 
measurements. 

A system of electric light apparatus comprises three 
essential elements: The generator, the mains or conduct- 
ors connecting the generator with the lamps, and the 
lamps themselves. The resistance of the entire cir- 
cuit is distributed between these three elements, ard the 
expenditure of the entire amount of electrical energy de- 
veloped, is apportioned among the elements making up the 
circuit, in the ratio of their resistances. It is obvious that 
the resistance of the generator is fixed by its design and 
construction, and this is also true, within certain narrow 
limits, in regard to the resistance of the lamp, while, on the 
other hand, the resistance interposed by the mains or cir- 
cuit wires, may be varied at will, by varying the size or 
length of the conductors used. 

The true measure of the efficiency of a dynamo machine 
is, obviously, the proportional part of the entire mechanical 
energy expended in driving it, which it is capable of con- 
verting into electrical energy and delivering in the external 
or working circuit. This depends upon two things; first: 
The proportional part of the mechanical energy which is 
converted into electrical energy, and, second: The pro- 
portional part of the entire electrical energy developed, 
which appears in the part of the circuit external to the 
machine. For the purpose of determining this latter point, 
it is only necessary to compare the resistance of that part 
of the circuit external to the machine, with the resistance 
of the entire circuit, and, for the purposes of this comparison 
it makes no difference how much of the external resistance 
is comprised in the lamps, and how much in the circuit 
wires. 

The relative capacities of the different machines, tested 
for transforming mechanical energy into electrical energy, is 
shown in line 18. This may properly be called the gross 
efficiency of the machine. Leaving out of account the 
Jurgensen machine, which was tested under abnormal con- 
ditions, and which, as we have been informed, broke down 
upon the trial; and also Gramme No. 7, which, as the 
committee state, was afterward found to be a defective 
machine, the machines tested, when arranged in the order 
of their gross efficiency, stand as follows : 


GROSS EFFICIENCY OF DYNAMO MACHINES. 


Weston... ..... 
Bürgin.... 


Siemens. 
Gramme 
Brush. 


For the purpose of ascertaining the real or net efficiency 
of the machines, certain additional calculations are neces- 
sary, whieh are readily made from the data given. The 
total resistance of the circuit, both external and internal, is 
obtained by dividing the electro-motive force in volts, by 
the strength of current in ampères, and the resistance of 
the external circuit, by deducting from the total resistance 
the internal resistance of the machine. These figures are 
given in lines 25 and 26, which we have added to the 
table. 

The co-efficient of electrical efficiency of the machine, or 


the part of the entire current appearing in the working cir- 
cam is readily obtained from these figures, and is given in 
ine 27. 

It will be observed that the Gramme No. 7, apparently 
shows the extremely high co-efficient of electrical efficiency, 
of .95. This is due to the fact that the machine used 
was of a peculiar type, termed by M. Gramme auto-excita- 
trice. By this term he designated a compound machine, 
having two armatures on the same shaft, and in the same 
field, one of which is used only for exciting the field. .Of 
course, what is given as the internal resistance of this ma- 
chine, is merely the resistance of the main armature, while 
with the other machines, the resistance given includes both 
the armature and the field coils. 

The net or actual efficiency of the generator is obtained 
by applying this co-efficient to the figures indicating the 
gross efficiency, and the results obtained are given in line 
28. Arranging the machines in the order of their actual 
efficiency, as shown by these figures, and again leaving out 
of account the Jurgensen and Gramme No. 7, they stand as 
follows : 


ACTUAL OR NET EFFICIENCY OF DYNAMO MACHINES. 


Weston. 
Siemens. 
Brush. 
Bürgia . 
Gramme. 
Maxim.. 
Brush ... 
Siemens 
Siemens... 
Gramme.. 


These figures are extremely instructive, and will,we think, 
bear much study. The efficiency of the Weston machine 
appears to be very much higher than that of any other on the 
list. This, as will be seen, is due to the fact that not only 
is the gross efficiency extremely high, but the co-efficient of 
electrical efficiency is also extremely high. We think it proper 
to state; that the Weston machine before the committee 
had the field magnet coils included in the main circuit, and 
that it is claimed that the Weston machines, of the present 
type, having the field coils in derived circuit, have a much 
higher co-efficient of electrical efficiency. This is also true 
of the Siemens machines. 

The Bürgin machine, which appears to have an equal 
gross efficiency, falls far below the Weston, and other ma- 
chines on the list, in actual efficiency, on account of its low 
co-efficient of electrical efficiency, while the Brush machine, 
which stands at the foot of the list as regards gross efficiency, 
occupies a respectable position with regard to actual ей- 
ciency, on account of its high co-efficient of electrical effi- 
ciency. 

The co-efficient of electrical efficiency indicates, properly 
speaking, a more or less effective disposition of the arma- 
ture and field coils for developing electro-motive force. It 
would, obviously, be extremely desirable to have no internal 
resistance whatever in a dynamo machine, as all internal 
resistance involves, not only absolute waste of energy, but 
injurious heating of*the machine; but this, of course, is im- 
possible. A certain number of convolutions, in the field 
coils, are necessary for exciting the field magnets, and, in 
order to secure sufficient length of conductor moving in 
the magnetic field, to develop the requisite electro- 
motive force for working the external circuit, there must 
be a considerable number of convolutions in the armature 
coils. In both the Weston and the Brush machines, the 
part of the circuit included in the field coils and the arma- 
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the public generally, as it shows the comparative results in 
light, produced for each horse-power expended in driving 
the machine. The systems, arranged in the order of their 
efficiency, stand as follows : 


CARCELS PER HORSE-POWER APPLIED, 


. 2-light. 


. E 


Siemens.......... 


+ 38 


These results are not strictly comparable with each 
other, on account of the differences in relative resistances 
of the mains used, to which we have already alluded, and 
on account of the great difference in the amount of light 
given by each lamp in the different systems. If, for in- 
stance, the mains used, had in each case been made equiv- 
alent in resistance, to one per cent. of the total external 
resistance, as in the case of the Brush 4o-light, the results 
obtained with the other systems would have been consider- 
ably increased. 

We do not consider these results as indicating an abso- 
lute measure of value of the systems, as it is obvious, that 
the Siemens machines for producing one or two lights of 
the large size used in the experiments, would not be capable 
of the wide industrial application, which the Brush and 
Weston systems have received. 

Line 22, “carcels per horse-power of electrical energy,” 
does not vary greatly in its relative results from the 
preceding line. It is noticeable, however, that here the rel- 
ative resistance of the mains plays a more important part. 

In line 23, “carcels per horse-power of energy ap- 
pearing in the arc,” the efficiency of the generator, and 
the resistance of the mains, are both eliminated, and the 
figures indicate the relative efficiency of the lamps, as in- 
struments, for converting current energy into light. Here 
Gramme No.1 should be disregarded, the lamp used was 
regulated by hand, while Jurgensen and Gramme No. 7 
should properly be included, as defects in the generator do 
not affect the result. It is stated that a Serrin lamp was 
used with the Jurgensen machine, and Crompton lamps 
with the Bürgin machine. A 

Arranging the lamps in the order of their apparent effi- 
ciency, they stand as follows: 


RELATIVE EFFICIENCY OF LAMPS. 


Number of Carcels in each Carcels per arc 
lampe. lamp. horsepower. 
БОТИ 2 205 129.3 
3 167 121.6 
T 306 1214 
1 239 103.5 
1 688 98.7 
5 102 98.1 
10 85 85.0 
5 52 ” 81.3 
3 82 79-9 
40 39 71.7 
38 39 71.4 
A LA 38 633 — 
“Plus cannot, properly, be regarded as an accurate compari- 


different lamps, since,as the committee 
the amount ‘of light produced by a 
undoubtedly increases, very 


non ol etticiency of the 
point out in their report, 
given expenditure of power, 


considerably, with the amount of light produced in each 
lamp. Nor, would it be fair to compare single lamps with 
lamps constructed for working in series. 

We have already spoken of the extremely low photomet- 
тіс results reached by the committee. Taking the value of 
the carcel as 9.5 candles, it will be observed that, with the 
principal series systems, no results were obtained as high as 
1000 candles per horse-power, and, even at the maximum 
illuminating power which was obtained by throwing the 
carbons out of line, and taking the measurements on the 
maximum side, none of the lamps show an illuminating 
power of 2000 candles each, 


SERIES SYSTEMS. 
Candles, per lamp and candles per horse-power. 


Number of Maximum each Mean each Candles per 
lamp. lamp. horss-power. 

1463. 807.5 620.35 

1748. 969. 606.10 

741. 370.5 494.95 

684. 494. 489.25 

722. 361. 431.30 

741. 370.5 421.80 


The results obtained by Professors Ayrton and Perry, are 
very much higher—as will be seen by the following table, 
which we reproduce from the Engineer, omitting such parts 
as do not relate to arc lamps. 


AYRTON & PERRY'S EXPERIMENTS WITH ARC LAMPS. 


ЕЕЕ | 
S8 RE Candles 
Bag) a8 EN Candle ^ ы 
SS) Е $ отне 
[ZEN SS | 85 | rwr. |?” 3 Н 
Хате. HERIPEI $3 | power. | $ & 
| 33-3 ES | = sae |. 
See Sl: |, | Elu ES 
ТЕЕ ЕЕЕ ЕГ 
Е7|825|5|4|51|4 
«| 37.7 | %5 1.290 2916| 1849 | 2314 | 1467 | 1890 
26.8 | 10°83] 0.48 | 780) 512 | 1695 | 1066 | 1345 
| 
ж 10 | 0.51 | 225| 961 | 3970 | 1884 | 9427 
ls ced 
on * Gramme machine, | 40 43 2.3 | 15870, 5625 | 6685 | 5440 | 4565 
Ditto. 45 |42 [2.54 1506) 9085 | 0054 | 3558 | 4803 
| | 
P DNE 
Gramme| 
«ul 12.5 | 0.67 8 800 | 403 ои 
12.5 | 0.07 um) 187| em 
9.2 | 0.58 | o | 1173 | 004 | 1180 
35.8 | 1.49 | 1016 | 630 | 1193 
16,7 | 1.16 | ио | өт | 1983 
Weston. anne 2717 | 1045 | 1881 
It should be borne in mind, that Professors Ayrton and 
Perry made no measurements, or tests, of the generator 


used in producing the current, but confined their attention 
to the lamp taken by itself. What they have published is, 
in no sense, an official report, but is in the form of a paper 
contributed to our contemporary The Engineer. Its authors 
do not appear to have been afforded such facilitiesas would 
be essential for thorough work, and they do not appear to 
be satisfied themselves with the results obtained. They 
say : “When measuring the strength of the lights at Paris, 
we were notable to extend our experiments on each lamp over 
a sufficient length of time to obtain an average result, in- 
dependent of fluctuations of the light, due to the adjustment 
of the lamp not being the best for the particular strength of 


* This measurement of light was made on Rumford's method. 
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THE INVENTOR A FACTOR OF CIVILIZATION. 


NE of the features of modern civilization is expressed 
in the desires of each individual, to an extent far 
beyond the limit of his physical powers, to furnish those 
requirements : a greater amount of work, than the combined 
efforts of the workers in the community being necessary to ful- 
filour demands for support, and also the desires for accumula- 
tion, which is but another expression of the instinct of self- 
preservation. 

The wants of the barbarian are supplied by occasional 
efforts, hislabor is irregular and subsistence meagre; with 
the rising scale of civilization, the amount of labor, essential 
to a comfortable existence, increases in a corresponding 
manner. To satisfy the demands of the more highly civil- 


ized communities, the elements are made tributary to man; | 


conquering nature with the forces which itself furnishes. 

In commercial affairs, the capitalist and the manager are 
weak indeed, unless seconded by the inventor to complete 
the trinity of affairs. 'l'he creations of the inventor are 
acceptable only to the extent that they fill a demand, 


although it is true that at this day, a demand is frequently ; 


developed by skilful business management. 

Many of the properties of steam were known before the 
Christian era, and the modern type of steam engine dates 
from Newcomen in 1705 ; yet, it was over half a century 


later, when the requirement for pumps, equal to the problem р 
of the increasing depth of the English mines, gave ample, 


scope to the mind of James Watt. Born a century earlier, 
Watt might have been an excellent instrument maker ; had 
fate deprived the earth of his presence until a century later, 
there would have been opportunities for his resources in 


other directions ; but the steam engine would already have 
been developed at the time when it was essential to the 


world's progress. 

In our day, the problem of steam navigation has shown 
a remarkable development. Higher steam pressures, and 
increased engine speed, have reduced weight of machinery, 


and consumption of fuel, with its additional economy of 


diminished space ; and also the changes in the ship's lines, 
have resulted in such economy that every pound of coal 
now conveys thirty-five times as much cargo across the 
Atlantic, as in the earlier days of the steam lines. 

Everywhere, in demanding an increase in the amount of 
work, civilization requires that expenses should be rela- 
tively dimished. The railway statistics prove, by the logic 
of figures, that the increase in traffic, necessary to meet the 
requirements of inland commerce, have been accompanied 
by a modification in rates. This has been possible by the 
work of invention in every part of the railwa: tem. 

Stephenson's work on the locomotive was possible, only 
because cheaper and more rapid transportation of pas- 
sengers and merchandise were of great importance. ‘The 
demand for economy of time, rendered the telegraph and 
telephone commercial possibilities, and they in turn have 
readjusted systems of finance and methods of business. 
Electricity has its uses in every transaction and place in 
civilized life. 

In the applied sciences, connected with all instruments 
of precision, electricity is essential to obtain the*most сог. 
rect results. The indications of the weather, and the uni 


form distribution of correct time, are examples of its use | 


in popular science. The watchmen's clock supplies the 
faithful guardian of property with an unimpeachable record 
of duty performed. The dials of some of. these ever vigi- 
lant devices, bear the motto: custos ifsos custodios, an 
expression which, like law, bears hard only upon offenders 

In some lines of manufacture, notably electro-plating, 
electricity has superseded other methods and processes. 
The results with electric lights in mills, have been хо favor- 


able that it may be considered essential to the best results 
in manufacturing during night work. 

Tn the fire alarm, electricity forms a stalwart defender 
against the ravages of fire, its timely warnings summon the 
fire department with such promptness, that builders rear 
their piles of combustible construction in defiance of the 
chances of conflagration. 

In our homes, the simplest electrical devices form con- 
'veniences which add much to comfort. Let us recount a 
few of these contrivances which are regularly made for the 
market, and not merely the toys of ingenious youth. Тһе 
foot fall on the door mat, or the porch step, announces an 
arrival before the comer can touch the electric door bell. 
Servants are called at will with annunciators, or in com- 
bination with a clock, summoned at pre-determined times. 

A pull on a tassel hanging from the chandelier, lights the 
gas, to the exclusion of the baneful friction match. 

When the temperature departs from a selected range, a 

ringing bell gives notice of the fact. When the burglar 
¡begins his trespass, it sounds an alarm for the household 
;and the police, and also turns on and lights the gas, to the 
scomfiture of those *who prefer darkness rather than 
‘light, because their deeds are evil.” 
The mechanical problem of the coming age, will be to 
ı accomplish the economical transfer, concentration, and pos- 
sibly, storage of energy. The first two are essential, and 
the third is of great and perhaps equal importance. The 
limits of the use of steam are so well defined that it is 
probable that either electricity, or fuel gas will be the 
means by which small powers can be produced, with an 
economy approaching that of large centres of power. 
Practical difficulties still surround the gas engine, and the 
¡electro-motor, especially in matters relating to accuracy, 
and economy in regulating speed, although gas engines are 
quite successful in some places, even when supplied by the 
more expensive illuminating gas. We anticipate that the 
gas engine will, eventually, prove one of the most efficient 
allies to the electric lighting interests. 

In citing a few of the many instances of the uses, and 
expectations of electricity, we wish to call attention to the 
increasing extent of the field for the employment of elec- 
tricity ; as it furnishes a principle which is a guardian that 
never sleeps, a messenger that never wearies, a light that 
vies with the noon-day sun, and embodies the most econo- 
mical method of transmitting power. 

The civilization of to-day, looks to the inventor for per- 
fecting many an immature device,.as well as for solving the 
problems which beset the path of improvement. 

AA foe was called in these columns, some time 

ago, to the very satisfactory dividends, paid by the 
solid and enterprising electric companies, in England. 
¡We are glad to see that such companies are also proving 
very remunerative, in this country. 

While some undertakings without any solid basis, finan- 
cial or industrial, will assuredly come to grief, there is no 
! doubt that electricity will continue to afford an almost limit- 

less field for capital, and a paying investment for many 
‘years to come. It has some peculiar advantages: The 
most rapid transmitter cf human thought; it can be used 
for automatic purposes to a magic extent; annihilating 
space: marking time to the second. lt is also a transmit- 
ter of force, and will be used as the great distributor of 
power, in ways that are not dreamed of vet. It is also the 
illuminating agent of the future. It is, finally, susceptible 
of developments, and services, which are, as yet, in the 
womb of time. Capital has not turned to it yet, as much 
as was expected, but the probabilities are, that it will soon 
be largely attracted by it. 
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of the above described apparatus, to the study of the varia- 
tion in the magnetism of iron produced by variations in the 
strength of the current of electricity within the coil. 


AN IMPORTANT DISCOVERY, 


ROF. A. E. Dolbear, of Tuft's College, near Boston, 

_ has made an important discovery, proving that mag- 
netism consists of a molecular change. 

It is well known, if a galvanometer be placed between 
the terminals of a circuit of homogeneous iron wire, and 
heat be applied, no electrical effect will be observed ; but 
if the structure of the iron is altered by alternate bending, 
or twisting to a helix, as shown in the sketch, and heat ap- 
plied at H, then the galvanometer G will indicate the pres- 
ence of an electrical current in the wire. 


G 


Жж 


Тһе professor used a circuit of homogeneous iron wire, 
and the application of heat at H produced no electrical 
current in the wire. A portion of the wire was surrounded 
by a helix, and connected with a battery ; the current in 
these wires, of course, magnetized the circuit wire where it 
was surrounded by the helix; under these circumstances, 
the galvanometer at G showed the presence of electricity 
in the main circuit; as it is well known, that upon the appli- 
cation of heat to a circuit of un-homogeneous material, a 
currentis produced; and this experiment showed, that a 
current was produced in the circuit, only when a portion 
was magnetized. These experiments prove, that magnetism 
must be connected with some molecular change of the 
metal magnetized. 


THE GOLD AND STOCK TELEGRAPH 
COMPANY. 
(Continued from page 10.) 


THE MANHATTAN INSTRUMENTS. 


OR the transmission of general news despatches, on 
the long up-town and surburban lines, as well as for 
the distribution of Kiernan's financial news to his subscrib- 
ers—a service which is undertaken by this company—an 
instrument bearing the above name is used. It was 
invented by Mr. ). E. Smith, and first manufactured by 
the late Charles T. Chester, and was introduced by a com- 
peting company called the Manhattan Quotation Company, 
from whence it derives its name. After the consolidation 
of the Manhattan Quotation Company with the Gold and 
Stock Telegraph Company, the managers of the latter 
determined to avail themselves of the good qualities of the 
instrument which the fortune of war had placed in their 
hands; and machines were at once put into use for the 
general news service, and subsequently, after their immense 
superiority to the machines then in use had been demon- 
strated, more were constructed and placed on Kiernan's 
financial news circuits. There are now in use, in New York 
City and suburbs, over 400 of these instruments. 

In describing these machines, it will be found condu- 
cive to an easy grasp of the details, if the receiving 
machine should be described first, and the .transmitter 
afterward, and that arrangement will therefore be adopted. 

In studying this instrument we meet at once 
different principles of design and construction to those 
of the three wire instruments already described. This 
instrument has but one wire, in place of three; all the 
characters of its alphabet are placed on the periphery 
of one single type wheel; the letters and figures 
are printed in one line on the paper; and what is the most 
important difference, and also the foundation of its great. 
superiority in speed, is the fact that the motive power 
which drives the type wheel, is a spring or weight in the 
receiving instrument itself. In the three-wire machine, first 
described, the main line current drives the type wheel; while 
in this machine the current only controls the movements of 
an escapement anchor which releases the type wheel. As 
electricity is at once a subtle and costly agent, it follows 
that it will be cheaper and better to restrict its field of 
operation as much as possible, Although the introduction 
of machine currents on stock reporting lines, and the con- 
sequent cheaper and more abundant supply of electricity to 
be thereby afforded, the difference in value between the 
two classes of machines will be lessened, vet there will 
always be a margin of superiority in respect of higher 
speed, less wear of the parts, and greater accuracy in work- 
ing, in favor of the latter'class, 

As has been stated, this machine was invented expressl 


— Ow тик 18th of January, Mr. Arthur Schofield, an aged gen-| 


tleman of means, was found dead in his bed, at the St. Stephen's Hotel ' 


in this city. The room was filled with gas, the old gentleman having, 
turned it on, and evidently forgotten to light it. : 
— Is THE SUIT oF Catharine Vincent against the city of Brooklyn 
for damages, for the loss of the life of her son, Oliver 5. Vincent, a clerk, 
who was killed by a gas explosion in the vault of the Tax Office in the 
the jury, on the 15th of January, gave her a verdict Я 
mount claimed. 
T HAS been taken at Görlitz, Germany, for an inven- 
make it dificult for burgiars to escape detection. In the А 
a apparatus is placed, which on being touched 
“ight, and at the same time uncovers а pre- 
lars photograph is taken while аш alarm is | 
i 


Municipa! Bui! 
for $5,000, the f. 

— Ar. 
tion which 
neighborhood o! 


as a competitor to Ihe instrument first described, and it 
would be difficult to imagine a machine simpler, faster, 
more reliable, or better adapted to the work for which it 
was designed. It will always remain, even when superse- 
ded by the more rapid machines which increasing business 
demands, a monument to the inventive skill and good 
judgment of its inventor, The machine consists of the 
following parts : 

First, two electro-magnets held by a frame opposite each 
other, having their poles in the same horizontal plane, and 
a polarized armature, pivoted so as to be free to vibrate 
between the poles of the electro-magnets. These magnets 
are rts inches long, have a resistance of 3 ohms each, and 
are called the escapement ы 
, Second, an electro-magnet of о ohms resistance, and 2 
inches long, acting on a neutral armature attached to a 
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‘THE LAW BATTERY | 
The Best Open Circuit Battery 


In every respect, beyond any question whatever. 


SUPPLANTING ALL OTHERS. 


With its introduction, Battery Trouble and Battery Expense 
become things of the past, Now almost universally used 
by the Telephone Exchanges of the whole country. 
SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 


Single Cells, -  - Only $1.25. 


MANUFACTURED AND BOLD nr THE 


LECLANCHE BATTERY. 


(PATENTED.) 


--ТНЕ-- 


GREAT TELEPHONE BATTERY, 


THE REALIZATION OF 
SIMPLICITY AND EFFICIENCY 
In Electric Open Circuit Batteries. 


ares frome mle Ша по odor. Does not get ont of order. Laste without renewal from six monthe to 


LE “ADOPTED AND USED BY 


all the Telephone Companies and Echangen Im the United States 
Prisa Battery is more easily and cheaply cleaned and renewed than any other battery. Beware of 


INFRINGEMENTS ANE WORTHLESS IMITATIONS, 
very genuine Leclanche Battery pes the words Pile-Leclanche stamped on the carbon 


end, jar and prisms. All others are epuriou 
sm " and Porous Cel! Batteries forsale in any quantity, Zinc and Sal Ammoniac of superior quality 


THE LECLANCHÉ BATTERY CO., 
OR 149 West 18th Street, New York, 


^ L, 6. TILLOTSON & CO., General Agents, 
B & 7 Dey Street, New York. 


DR. JEROME KIDDER'S 


"Electro Medica Apparatus, 


For which be has received letters-patent for improvements rendering p em з “superior to all others, acknowl 
caged. by awards of First Premium nt Centennial i First Premium by American 
ҚТАР СМС to 1881 inclusive; Two Silver Medala at fe ri Industrial Exposition, 
in the Fall of 1881, highest awards given. GOLD MEDAL was awarded by American Institute in 
1875, to distinguish the Apparatus as of the First Order of Importance :— 

| Dr. Jerome Kipper’s Імрхоуко No. 1. Physician's Office Electro-Medical Apparatus, 

Імркоувр No. 9. Physician's Visiting Machine, with turn-down Helix, 

Imrroven No. 8. P sician's Visiting Machine (another form). 

Imrkoven No. ice and Family Machine. 

Improven No. 5: Tip Battery, Ten-Current Machine (see cut), a most 
perfect and convenient apparatus, the a of Dr. Kidder. 


WE ALSO MAKE AND KEEP ON HAND 
| —3X SUPERIOR CALVANIC CELL BATTERIES, = 
From Six to Thirty-six Cells. 


= AA Also, POCKET INDUCTION APPARATUS. 


Jerome Kidder Manufacturing Co. 820 Broadway, N. Y. 
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А.Ғ. FLEISCHMANN, 
Manufacturer of 
Electrical Apparatus ax Supplies 


EXPERIMENTS, 
No. 27 SOUTH 10th STREET, Phila., Pa 


PARAFFINE WAX, 


For Electrical or Chemical purposes, by! 
the case, barrel or onrload, 


J. W. JONES, 134 Water St., New York. 


` FOR SALE 
TWO DYNAMO- ELECTRIC MACHINES, 


Made by vx E. уче New York, 
GOOD RUNNING ORDER, 


ALFRED T. MOORE, 3d and Race Sts., 
PHILADELPHIA. 


DAVID THOMPSON, 


MANUFACTURER OF 


CARBONS FOR ELECTRICAL PURPOSES, 


“Хо. 13 RUTGER STREET, 
(Formerly Lush. o 
EWARE, x J. 


PLATINUM. 
H. M. RAYNOR, 


25 BOND' STREET, NEW YORK. 


BOSTON aw» SANDWICH 
GLASS CO. 
OFFICE AND SAMPLE ROOMS, 
No. 17 MURRAY STREET, N Y. 
REPRESENTED BY 
€. E. L. BRINKERHOFF. 


CHARLES C. SHELLEY, 


ter. 


10 & 12 Oollege Place, and 66 Park Place, 
NEW YORK. 


37 PEARL STREET, 


SHORT-HAND WRITING 
thoroughly taught dy 
mall. 

rocaret ай pupila when 
шару, 
Біте сі Br ste 
feriebed raliron 
for E 


and caligraph circulars to W. G. CHAFFEE, 
Oswego, N. Y. 
CHARLES L. BLY, 


(Successor to SrzAnws & Окопок,) 


Telegraph and Telephone Line Contractor, 
Manufacturer and Dealer іп 


Electrica! Instrumente und баріне, Bu 
Electric Belle. Annuuciatore, Wi 
and Electric Gas Lighting, 


EDUCATIONAL 
ELECTRICAL 


APPARATUS 
SUPPLIES, 


With element іт- 
stractions for 
YOUNG PEOPLE. 
Address for circular, 


CURT W. MEYER, 11 Dey St., N. Y. 


dar wu 


BOSTON, Mass. 


LIVERPOOL 


AND | 
LONDON AND GLOBE 
INSURANCE СО. 
WiLLram & Pine Srs., New York 

WILLIAM M LANG, ES 


METAL GO ODS. ELECTRICAL DIRECTORY, 


‘Trimmings for Electric Work a Specialty, | (Copyrighted by George Cumming.) 


very Complete, Compact and Efficient Little 
Grant See French Walters ie ie sent out оз Taal 


ZOA: JONES A BRO:,Cincinnatl., 


Specialty:—Fine Periodical and Pamphlet Work.| 


Price $2.50, post-paid. A 
¡Cor. So. 6th & First u GEORGE CUMMING, Gen. Ag't, 
BROOKLYN, E. D. 


PULLEYS, SHAF 


P 


TING, HANGERS, ете, | 


+A SPECIALTY< 


ROCRESS MACHINE WORKS, 


ESTABLISHED 1884. 


Send for Illustrated Price List to the Manufacturers 


Works i 


A. & F. BROWN, 


No. 43 Park Place, 


57, 59 and 6t Lewis Street, NEW YORK. 


60, 62, 64 and 66 Cannon Street, 
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THE LARGEST ELECTRO-MAGNET. 


HE largest electro-magnet in the world, according to the German 
Humboldt, is that in the physical institute of the Greifswald Uni- 
versity. It is made of 28 plates of iron, each 7 millimetres (about Ж in.) 
thick. А massive iron core was not permissible, owing to the cost and 
other difficulties. These plates were so cut that their width corresponded 
to the consecutive parallel chords of a circle seven times 28 mm. (zo in.) 
in diameter. They were heated in a fire, and bent to a horseshoe form 
The sides that were to be opposite each other, were varnished or 
lacquered, to make the action of the extra current as great as possible, 
and then they were fastened together. Тһе projecting edges were then 
filed off smooth. In this way a horseshoe magnet was obtained that is 
1,270 mm. (51 in.) high. The diameter of the cylindrical core is about 
8 in., and its total length 9 ft. The distance of the poles from the centre 
of the cylinder is 24 in., and the weight of the core 1,3816 Ib. The 
* magnetizing coil is partially of copper ribbon, and partially of copper | 
wire. The strips of copper are in rings of 15 windings each, separated 
from each other by strips of gutta percha, and soldered together to form 
a continuous-current. The copper wire is put around it up and down, 
two and two, with thick paper between the layers. There are five double 
layers of two wires each, so that with the copper ribbon there are 25 
courses, one over the other, the weight of them being 605 lb. Total 
weight of core and coil, 1,986, Ib. 
For comparison we give the size of other large horseshoe electro- 
magnets : 


\ Faraday's. Pluecker's. Greifswald. 
Length of core . 4614 in. 53 in. 108 in. 
Diameter of core. 40 in. 40% in. 8oin 
Weight of core.. 142% Ib. 185 Ib. 1,381 Ib. 
Distance of poles . 6.0 in. 11.4 in. 24.0 in. 
Number of layers of wire.. 3 3 25 
Total weight. .. ....... 187 Ib. 262 Ib. 1,986 lb. 


The iron core is cemented in a box made of stout oaken plank, and 
resting on wheels. The current is generated by 54 Grove-Poggendorff 
cells. With this powerful instrument a great variety of experiments can 
be performed. When a copper cylinder, containing 40 grams of Wood's 
fusible metal (melting at 65? or 70? C.), is rotated between the poles, it 
melts in less than two minutes. A rotating copper disc, Io in. in diame- 
ter, which can be rotated rapidly in a vertical plane by means of a! 
weight, is almost stopped on closing the current. The rotation of the 
plane of polarization in Faraday's flint glass is seen when the light passes 
through it only once. By using a sugar solution in a tube 8 in. long, the 
plane of polarization changes from red to light blue on reversing the 
poles. The magnetic action on liquids, gases, and flames can be made 
visible to a large audience. 


—— SOME ELECTRIC APPARATUS connected with the watchmens" 
clock in a mill did not operate satisfactory at times, and an examination 
showed that there was an '' escape” of clectricity, while the machinery 
ofthe mill was in operation, but there was no such indication at tests 
made at night or during the noon hour. [t was finally decided by 
electrician in charge of the matter, that the sparks of static clectri 
from the belts formed conductors from the wires to the ground, and it is 
stated that the difficulty was removed by changing the position of wii 
from proximity to belts; While we are not in a position to deny Шаға 
succession of sparks could be the source of the difficulty, it is more 
probable that the motion of the machinery, moved some conductor against 
the electric wires. We recall a similar instance, where onc of the wires 
of an electric light circuit in a mill, was swayed against a water-pipe, by , 
the jar of the mill when the machinery was in motion, but it hung away 
from the pipe when the machinery was not in operation. As in the first 
instance, tests made outside of working hours, showed that the line w: 
clear, and then when the dynamo was in use, atest by a ground wii 
showed the presence of some other ground connection. В 
consequence, those in charge of the lights were disposed to doubt the 
adequacy of the magnets used to test the insulation of the system. 


nd, as a natural | in 


SPARKS. 


—— Tue Parc MONTCEAU, placed in one of the most fashionable 
parts of Paris, is now lighted by Jablochkoff candles with success. 

—— THE PRINCIPAL STREETS OF GRAND RAPIDs, MICH., and a 
large number of stores, hotels and business houses in that city, are beauti- 
fully illuminated by 170 of the standard lights of The Fuller Electrical 
Company. 

—— A STRONG BREATH.— On a clear, frosty evening, some young 
men were chatting in Madison Square, when one noticed that the electric 
light showed the shadow of the vapor in the breath, very clearly upon the 
pavement, and called those present to witness, that his companion's 
breath was strong enough to cast a shadow. 

—— Tur WHEELING ELECTRICAL COMPANY, organized some months 
ago. has recently placed itself in position for continuing the operation of 
The Fuller Electrical Company's system, which it has had in use for six 
or eight months past, and for materiaily extending the same in the city 
of Whecling and its vicinity. 

— ON А COAL WHARF, in Lynn, a St. Bernard dog, іп the office, 
barks when the telephone call rings, if no one is in the office, but when 
any one is present, he does not appear to notice it. So, when the main 
office, in the business quarter of the city, wish to communicate with the 
wharf, if they hear a good natured Dark, it is known that no one is in the 
office on the wharf. 


Mn. Geo. F. MILLIKEN, for many years manager of the Western 
Union Tel. Co. at Boston, Mass., has lately established an agency for 
the sale and installation of the apparatus of The Fuller Electrical Com- 
pany, having his headquarters at 37 Pearl Street, Boston. 

—— IN EXPLANATION of the statements made upon the increased 
economy of steam navigation, in the editorial of our February issue 
(page 42), we would state that the Persia (1856) consumed 14,500 pounds 
of coal, during the passage across the Atlantic, for every ton of cargo. 
The Arizona (1882) has made the passage with a consumption of 450 
pounds of coal to the ton of cargo. 


Messrs. MAWSON AND Swan, of London, have introduced а 
small accumulator, which is said to be capable of supplying one lamp 
continuously fortwo hours. ‘The power of the lamp is not mentioned, but 
it has been used for taking photographs. The accumulator weighs five 
pounds. The modified Planté secondary batterics, used at the Savoy 
Theatre, weigh less than four pounds, 


—— ELECTRICITY FURNISHES a new way of obtaining moñey at 
fairs. Place a coin in a basin of water, connected to one wire of a coil, 
and for a dime or so, allow persons to try and pick out the coin, on con- 
dition that they hold the other electrode. It is advisable that the resist- 
ance of the water be decreased by dissolving salt in it. If the battery and 
coil are properly arranged, no mortal can grasp a coin under four inches 
of water. 

--- AGENILEMAN, when in an office at the corner of Oliver and 
High Streets, Boston, was much startled because a thread of fire reached 
from his ear to a gas fixture. He had previously been in a manufactory, 
and wearing rubber overshoes, became charged with electricity from belts, 
and his gloves prevented a discharge when touching doors, etc., until the 
oresaid ear came in proximity to the gas fixture. 
ssed this phenomenon. 

Tue Loxbon Times, says: In following the development of 
electric engineering, all the world is learning new terms and new language. 
Words which three ycars ago either did not exist or were understood only 
by men of. science, are to-day in the common language of engineers and 
their workmen—to-morrow will be used by the general public. * Electro- 
motive force ” and " current,” "volts" and ampères,” are becoming terms 
as well known, as “ pressure of water” or ‘cubic feet of gas,” and it is 
necessary that this should be so, as the time is fast approaching when the 
public will find their quarterly bills for the supply of electricity made out 

** volts " and “ ampères,” and will have a right to sue their local electric 
company if their daily supply of “ current" is insufficient, or is given ata 
wrong " electro-motive force.” 


Several persons wit- 
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— WE HEAR MORE of the effects of the electric storm; and in addi- 
tion to the phenomena already mentioned in previous issues, we have 
leamed of so many instances of its effects upon electric light systems, 
that it is probable that there was not a public lighting cirquit in New 
England, where it was not found necessary to reduce the number of 
dynamo machines upon circuits driven in series, or to diminish the speed 
of the armatures, in order to keep the lights in satisfactory condition. In 
Springfield, Mass., out of twenty-four wires in one telegraph office, it was 
rarely that over two could be used at any time In the central office of 
the Haverhill Telephone Co., the terrestial electricity kept the armature 
of the call to the magnet, so that no signals could be transmitted, because 
the alarm could not be used to notify persons. The terrestial current was 
not constant, and efforts which were made elsewhere, to neutralize it by a 
counter-current from batteries, were unsuccessful. It is, indeed, fortu- 
nate that no destructive fires were due to any effects upon the electric fire 
alarm systems, so that an alarm of fire was not signaled to the depart- 
ment. Yet, such results would have ensued, if fire alarms had been struck 
at certain times and places. 


—— ON FRIDAY EVENING, February 16, about 300 ‘gentlemen 


time a patient in the infirmary who is suffering from hydatid disease of 
the liver, and on whom the operation of abdominal section with incision 
of the liver had been performed, took advantage of the opportunity and 
succeeded in lighting up the interior of the cyst by means of the electric 
light. For this purpose Mr. Payne devised and constructed a brass tube, 
electro-plated. nine and a half inches in length, and eleven-sixteenths of 
an inch in diameter externally. One end of this tube was funnel shaped, 
and the other was closed by a piece of glass; down this tube was inserted 
a narrow cylinder, which carried а Swan's lamp and the electric wires. 
This tube, with its glazed extremity, was smeared with carbolized oil 
(although in future I shall use carbolized glycerine for the window of the 
tube), und with gentle pressure I succeeded in passing it through the 
abdominal incision into the interior of the liver. The lamp was at once 
lit, and I had the pleasure of observing a grayish red condition of the 
wall of the cyst, studded across which, were numerous yellow-white spots, 
evidently pus; a slight oozing, or sweating, was also noticed on the wall 
of the cavity. The illumination of the interior of the liver by means of 
the electric light was in every way satisfactory and successful, and although 
it is of little aid in the treatment of the case in question, it has shown us 
that the lighting up of the internal cavities is not only a possibility, but a 
matter of comparative ease. With the extremely small size of the Swan's 
lamp required (it is not much larger than an ordinary bean), and which 
gives a light equivalent to that from three candles, and with the improved 
instruments which Mr. Payne is devising, I see how the electric tight 


assembed at Hotel Vendome, Boston, by invitation of Spencer Borden, 
the Manager of the Edison ElectricCompany for the New England States, 
to listen to an explanation of the system, in reference to the formation of 
a company for lighting a district in Boston from a central station, similar 
to the one in New York. Major S. B. Eaton presented a clear and con- 
cise statement of the salient points in the Edison system of electric light- 
ing. Without digressing into any comparisons with other methods of elec- 
tric illumination, he gave some interesting facts relative to the Edison elec- 
tric lighting station in New York. Since opening the station on the 4th of 
last September, the electricity has been continuously furnished, day and 
night. There were serious defects in the engines, which gave trouble at 
first, but they were not of an electrical nature, except so far as irregular 
speed of engines interfered with the uniformity of the current produced 
by the dynamos. Now, that new steam engines have been introduced, 
everything is satisfactory. The statement was made that the company 
had invested $1,750,000, and from a beginning of 85 customers, had 
reached 319 houses, which require 6,500 lamps, and the number is being 
increased daily, as fast as the wires can be installed by their men. Of 
the 40,000 gas burners іп this district, 25,000 were used between 5 and 6 
P.M. Mr. Spencer Borden exhibited maps of a portion of Boston, which 
it was proposed to light by Edison lights. In the district bounded by 
Bromfield, Tremont, Boylston, Kneeland, Kingston, and Franklin Streets, 
which is about 2,000 feet long, and 1,000 feet wide, are 34,000 gas jets, of 
which 24,489 are burned between 5 and С P. М. Less than 20,000 Edison 
lights would be the equivalent of these gas lights. This district contains 
one gas jet to every go square feet area, and is, therefore, expected to be a 
much richer district in probable returns than the New York district, where 
there is one light to 208 square feet, or about 43 per cent. as much light 
used over a given area. Short remarks were made by Mr. Thomas A. 
Edison, Mr. Henry Villard, tatements of the finances of 
the central lighting station in v York, which were of a most satisfactory 
nature, were shown, but not for publication. It was announced that the 
policy of the Edison Company would be to begin the formation of light- 
ing companies in the leading cities. 


ILLUMINATION OF INTERNAL CAVITIES BY 
MEANS OF THE ELECTRIC LIGHT. 


T the last meeting of the Northumberland and Durham Medical 
A Society, I exhibited Mr. Payne's improved electric light appliances, 
and showed how some of them might be employed for microscopical and 
clinical purposes. For the past few months I have been engaged with 
Mr. Payne in suggesting adaptations of these instruments 10 the purposes 
just alluded to. Remembering that Sir Henry Thompson, more than a 
year ago, explored the bladder by means of the electric light, and that 
Leitz, of Vienna, is devising instruments for illuminating the throat, 


posterior nares, bladder, uterus, &e., Mr. Payne made an instrument by | ; 


means of which the throat could be examined. Having at the present 


might become useful in operations for vesico-vaginal, or recto-vaginal, 
fistula, and in certain diseases of the bladder. Before making use of this 
illuminating endoscope on the human subject, I tried its effects in a dark 
chamber ; Í read with ease a piece of print placed therein. 


MR. PAYNE'S REPORT. 


Leiber's arrangemert contains an electric lamp in which platinum wire 
is heated by means of battery power and rendered incandescent. The 
arrangement I made is of much simpler construction, gives а perfectly 
pure light, and develops less heat. It consists of an electro-plated outer 
tube, nine inches and a half long by eleven-sixteenths of an inch external 
diameter, glazed at one end with a stout piece of plate glass made perfect- 
ly secure and tight. 

A Swan's electric lamp is used, the filament of which is carbon and 
rendered incandescent by means of battery power. It is hermetically 
sealed in a glass shade; and water, conveyed to and fro through very small 
brass tubes, is made to circulate round the lamp. The light from this 
lamp is perfectly pure, and exhibits the conditions of thi: in their true 
and natural color. For prolonged observation, I should prefer to use 
either a Grove's or Bunsen's battery, but in the demonstration just 
referred to, four cells of a modified Leclanché battery were employed, 
and answered admirably. It is advisable to have as great a pressure as 
possible for the water supply, so as to insure perfect circulation, and for 
this I suspended from a hook, fixed near the ceiling of the room, a tin can 
containing water, connecting it-with the brass tube by means of lengths of 
india-rubber tubing.— Thomas Oliver, M.D., M.R.C.P., Physician to the 
Infirmary, Newcastle-upon-Tyne, and J. B. Payne, F.R.M.S., Newcastle- 
upon-Tyne.—(From the British Medical Journal. 


BOOK NOTICES. 


LLISON’S WEBSTER’S COUNTING HOUSE DICTIONARY 
AND DICTIONARY OF ELECTRICITY. W. L. ALLISON, 
New York. Eighth edition. $3.00, post-paid. 

The first mentioned work contains 334 pages, and is based on Web- 
ster's dictionary, of the same title. The extensive sale of this book, has 
made it so generally known, that we may omit particular reference to its 
worth. The Dictionary of Electricity, that is bound with it, would de- 
serve especial attention from us, had it been compiled with the ability and 
fulness which the subject requires. The plan is undoubtedly good, and 
in the absence of any similar work, it may be of some use. lectricity is 
a young giant, as it were, that is still in his swaddling clothes. Its growth 
has been rapid, and any treatises on the subject will have to be revised at 
frequent intervals. To properly present the advancement and present 
state of the science, would require much labor, care, and the collaboration 
of eminent speci: Frequent reference is made, in the present work, 
to prominent publications, and thus the searcher after information is at 
least given further directions. The volume is tolerably well printed, and 
is strongly and tastefully bound. 
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‘Telephone, Electric Speaking, A. W. Кон, and C, A. Cheever, New 
York, N, Y. 


BUSINESS ADDRESSES. 


Bahr & Zahn, Manufacturers of Electrical and Telegraph Instruments, 
Battery Supplies, 108 Liberty Street, New York. 


W. H. Davis А Kidder's Electric Machines, 259 West 2718 Street, 
New York. 


Dow, George Q. Telegraph and Telephone Poles; Pins and Brackets, 
painted and plain, North Epping, N. H. 


Edson's Speed & Pressure Recording А Alarm Ganges, for "Steam Dynamo- 
machines,” indispensable for safety А economy, office 91 Liberty St., N.Y. 


Foirman, James F. Telephone, Telegraph, and Electric Light Supplies, 
and apparatus, Inventor's Institute, Cooper Union, New York City. 


Pearce & Jones, Telegraph and Electrical Instruments and Supplies, 
6 895 John Street, New York. 


Kyle, Telegraph and Telephone Line Constructors, 


,Fraleigh & 
3435 Dey St, N. Y 


Wenzel, A. С. Electro-plater—Gold, Silver, Nickel, Copper, Brass, &c., 
43 Centre Street, New York. 
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“Forms of Water," by (ilustrated), 


THE UNITED STATES ELECTRIC TT 
for the City of New York and vicinity. 
The Machines and چوس ا‎ 


Ler E egy hha асаа Eulen, Farmer and” SURES, ac and 
WUOEME т? "T. LYNCH, 


APRIL 25, 1882. 
JULY s, 1882. 


CENTS EACH NUMBER. 


"ne, or send 16 cente postage stumps: 
specimen copy, to Жек 


ГА FIMIOERALD а 00, Publlabera, 30 Lafayette Placo, New York, 


pe 


THE ELECTRICIAN. 


HOLMES, BOOTH & HAYDENS. 


MANUFACTURERS OF 
SHEET BRASS, BRASS WIRE, RODS ann TUBING, COPPER RIVETS ann BURS, 


Pure Lake Superior Copper Wire 


— —. FOR ELECTRICAL PURPOSES.«— — 


4+. INSULATED ELECTRICO LIGHT —+ 


—— AND i—— 


Patent “K K" Insulated Copper and Iron Wire. 


The Iron is Specialy adapted for Telephone Use. 


No. 49 CHAMBERS ST., No. 506 COMMERCE ST., No. 18 FEDERAL 8Т., 
NEW YORK. PHILADELPHIA. BOSTON. 
Works at Waterbury, Conn. 


>E ( U ITAB L [< | Coe Brass ‘Manufacturing Co. 


TORRINCTON, Conn. (U. 8. А) 
PES ASSURANCE SOCIETY. EE a ee dienes 


OF THE UNITED STATES. | * Brass, Copper, and German Silver Wire and Rods. + 


No. 120 BROADWAY, New York. Zinc Rods for Battery Purposes 
Ec c PURE COPPER WIRE made from BEST LAKE 


Cash Assets, 2 " $45, 000,000.00 SUPERIOR COPPER, Conductivity Guaranteed. 
Cash Income, over - 10 ,000,000.00 | and Shells Made to Order from Brass, Copper, or German Silver 


ee б. 12750; 096.00 AMERICAN ELECTRIC MEG. CO. 


(The Largest Business in the World.) Manufacturers and Dealers in 
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7% is the best working set of Learners’ Instruments for e 1 
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2. , H. Bunnell 42 Co., 112 Liberty St., New York. 
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Manufacturer of 


TELEPHONIC, „TELEGRAPHIC, 


ELEOTRIOAL INSTRUMENTS, 
Electric Bells, Galvanic Batteries, Wire, 


MAGNETS, &c. 
Wholesale and Retall Dealer in 


TELEGRAPH & TELEPHONE LINE MATERIALS 
OF EVERY DESCRIPTION. 
109 and 118 COURT STREET, 


BOSTON, Mass. 3 
SHORT-HAND WRITING CHARLES L. BLY, ron eX 
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The Best Open Circuit Battery 


In every respect, beyond any question whatever. 


SUPPLANTING ALL OTHERS. 


With its introduction, Battery Trouble and Battery Expense 
become things of the past. Now almost universally used 
by the Telephone Exchanges of the whole country. 
SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 


Single Cells, - - Ошу $1.25. 


MANUFACTURED AND BOLD BY THE 


LECLANCHÉ BATTERY. 


(PATENTED.) 


> THR— 


GREAT TELEPHONE BATTERY, 


ТНЕ REALIZATION OF 


SIMPLICITY AND EFFICIENCY 
In Electrie Open Circuit Batteries. 


Free an t Fer nee. Does not get out of order. Laste without renewal from six months to 


eral 
RE "© ADOPTED AND USED BY 


ai} the Telephone Companies and Exchanges in the United States 
AR A A ini rece Usi ing одаг bites. Bowers of 


INFRINGEMENTS AND WORTHLESS IMITATIONS. 
Every genuine Loclanché Battery has the words Pile-Leclanché stamped on the carbon 
hend, jar and priame, Al others are spurious. 
"Gran "and Porous Gell Batteries for eale in any quantity. Zinc and Sal Ammoniae of superior пащу 


THE LECLANCHÉ BATTERY CO., 
OR 149 West 18th Street, New York, 


L. G. TILLOTSON & CO., General Agents, 
B & 7 Dey Street, New York. “r AM 


DR. JEROME KIDDER'S 


Electro-Medical Apparatus, 


For which he bas received Jetters-patent for improvements ren ior to all others, acknowl- 
by awards of First Premium at Centennial ма ораса р ап NY. Auca 
Tustitule, from 1872 to 1881 Inclusive; Two Silver Medals at Cincinnati Industrial ition, 
in the Fall of 1981, highest awards given, GOLD MEDAL was awarded by American Institute in 
1875, to distinguish the Apparatus 45 of tbe First Order of Importance i 
Dr. рек Kınper's Inrroven No. 1. Physician's Office Electro-Medical Apparatus, 
Improvep No. 2. Physician's Visiting Machine, with turn-down Helix. 
Improvep No, З. Physician's Visiting Machine (another form). 
IMPROVED No, 4. Office and Family Machine. 
Імркоукр No. D. Tip Battery, Ten-Current Machine (see cut), a most 
perfect and convenient apparatus, the invention of Dr. Kidder. 


WE ALSO MAKE AND KEEP ON HAND 


Sun SUPERIOR CALVANIC CELL BATTERIES, :-e— 


From Six to Thirty-six Cells, 
Also, POCKET INDUCTION APPARATUS. 


Jerome Kidder Manufacturing Co. 820 Broadway, М. Y. 
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F. E. KINSMAN & CO., 
= NEW YORK. ceni 


Telephone, Telegraph an and Electric Light 


DEALERS IN ELECTR GOODS. 
Inventors’ and Manufacturers’ Agents. 


FIR 
INSURANCE COMPANY, 
Of Liverpool, England, 
Established 1845. 

Head Өтсе Metropolitan District: 

41 & 43 WALL STREET, New York, 
TRUSTEES: 

ADAM NORRIE, BENJ. B. SHERMAN, 
ROYAL PHELPS. 

E. F. BEDDALL, Manager. 
WM. W. eee eee Amt моо) 


Phosphor-Bronze Telephone Wire. 
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A е0 TOUGHEST. and BEST ior tive 
Acoustic Telephones. Will pot STRETCH mor RUST 
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"Baie Birja Е a: 


PHOSPHOR-BRONZE RODS, SPRING METAL AND ) WIRE, muperior to German silver or 
brass for Electrical Apparatus. Already extensively used throughout the country, Address 


THE PHOSPHOR-BRONZE SMELTING CO. (Limited), 


512 ARCH STREET, PHILADELPHIA, PA. 
Ops 4 OR TNE Piper ber Temi Rae: Sole ото of ессе MEME 


Sruns 
Gavan. 


Kar Gelatinized Fibre, + 


(Trade Mark.) 


=== THE BEST INSULATOR KNOWN. 


DOPTED by all the leading Electric Light Companies, and manufacturers of 
Electrical Machines in the United States, as a substitute for hard rubber, being 
a far better non-conductor, more durable, and costing less than half as much, 
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then the quantity of heat necessary to raise the mercury in 
the thermometer 6o degrees, would be 

‚00625 x бо x .o, 01249 of a thermal unit, being 
1,249 times the quantity of heat required for the thermostat. 

As a matter of fact, with experiments made by exposing 
these instruments to quick fires, their operation was so 
rapid that the thermometers gave no indication of the exact 
temperature at which the thermostat closed the circuit. 

The speaker gave detailed accounts of tests of this арраг- 
atus in places where it was in use; and in the presence of 
the audience ignited a piece of newspaper, and the ther- 
mostat caused an alarm to be rung in thirteen seconds, 

The Parker House, in Boston, is provided with 300 of 
these thermostats and they are to be placed in other 
hotels, and also in a number of manufacturing establish- 
ments. 


NEW GALVANO-CAUTERIZING BA TTER Y. 


(E CD REBENE operations are becoming 

more and more frequent, and we believe not with- 
out reason, for in many respects the method presents in- 
contestable advantages, which, however, it is not our pur- 
pose to discuss at present, but its direct dependence upon 
the manner of generating the electric current is a matter not 
unsuited to our present attention. 

The inconveniencies of this method are all exterior and 
material; they include the transportation and manipulation 
of the battery, both of which frequently cause the spilling 
of its corrosive liquid contents, which damage whatever they 
may fall upon. 


Mr. Chardin, an ingenious constructor of electrical ap- 


paratus, especially as applied to medical and surgical opera- 
tions, some time ago devised a battery expressly intended 
to operate the instruments in galvano-cautery, which, it 
seems to us, is likely to be a valuable auxiliary, 

This battery is so constructed that an easily portable box 
contains all its parts, ready to act without fear of the liquid 
being spilled. In a few moments the whole apparatus is 
ready for use, in even less time it may be re-packed in readi- 
ness for removal, 

It consists of a box, the cover of which S, and one side 
R, open upon hinges. Across the middle of the box three 
hollow columns, united at their upper ends by a horizontal 
bar, are fixed vertically in a line, The two outside columns 
are highly polished inside, to admit movable cylinders HH, 
fixed at the top to a metallic cross-piece, which is supported 
at any height by a screw tapped into. the middle column. 
Upon the metallic cross-piece, thus supported by the screw 
and guided by the cylinders HH, a wooden table, as large 
as the inside of the box, is fixed, from the under side, of 
which the plates of the battery depend in the usual manner. 
‘Through the centre of this table the shaft of the screw 
passes, and terminates in a wheel and handle C. By turn- 
ing this wheel, the table may be raised or lowered at 
pleasure. 

The of the battery consist of carbons and zincs, 
three zincs and four carbons being suspended from each 
side of the table. "These occupy but about half the space 
upon each side, In the unoccupied spaces below the table 
are fixed two covers of india-rubber I, I. Тһе apparatus 


by four ebonite troughs of the same size in| 


is completed 
plan, and all placed in the box at the same time. But they 
are of different heights, two of them LL, which contain 
the exciting liquid (a mixture of bi-chromate of potash and 
rie acid), ing as high as the box, while the other 

MM, are only half as high. 

When it is desired to set the battery in operation, the 
i are raised by the screw, and the troughs LL, half 


the acid, are placed in the position shown, their exact 
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situation being assured by placing the half troughs MM, 
in their places, as shown in the Fig. Reversing the 
screw, lowers the zincs and carbons into the liquid with a 
motion so gentle that no splash can occur. The current is 
regulated by raising or lowering the plates in the acid. 
he operation ended, the table with its plates is raised 
by the screw until the plates are clear of the troughs LL, 
which may then be removed, and the half troughs MM, 
slid sideways into their places. The troughs LL, are then 
ut in the places occupied (in е 5) by the half troughs 
M, and the table is then lowei by the screw, The 
rubber covers I, I, then fit upon and close the acid reser- 
voirs, and, by the screw; may be oes grid ressed en 
them as to close them hermetically, the box may then 
be shut, and safely transported. No acid can spill from 
the hermetically sealed reservoirs, and the drip from the 
plates is caught in the half troughs under them, and thereby 
prevented from injuring the apparatus in any way. 


Without wishing to advance this Жүдеп as ап іп- 
vention of the first order, it seems to us that it displays an 
ingenuity, and acquaintance with practical requirements, 
deserving of recognition. Although proposed but a short 
time ago, it has been adopted by the hospitals at Lyons, 
Montpelier and Brussels, and if we are not mistaken, it is 
also used in the Bichat Hospital, in Paris, It appears ef- 
fectually to obviate the inconveniences which attend the 
employment of the batteries previously used. 

The zincs and carbons are about 536 inches square, 
The three zincs and four carbons on each side are combined 
for quantity, so as effectually to constitute two large single 
plates. Binding posts, conveniently situated, permit the use 
of one or the other set of plates at pleasure, or if it be de- 
sired, the twoseparate batteries may be connected in tension, 
| by a wide metallic band. The carbons are platinized. At 
their upper part they are covered with a coating of electro- 
lytically deposited copper, to which is soldered the metallic 
sheet, which unites the four carbons of each element into 
one single plate. This arrangement assures the continuity 
of the contacts, and thereby maintains constant the resis- 
tance of the battery. 

It is apparent that this apparatus can give neither more 
| nor less than any other bi-chromate of potash battery, but 
from the point of view of its intended use, it can serve a de- 
sirably long time. The raising and lowering of the plates may 
be easily and frequently performed during the continuance 
of the surgical operation, and thereby may be avoided, the 
polarization which so soon occurs, when the plates remain 
| quietly in the liquid. In all other respects it corresponds 
to the batteries now in use. C. М. G. in Z Electricien, 
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DOMESTIC ELECTRICITY. 


in a socket by means of two corks. Fix 
Ше of the board, and put a pinch of coke 


power and distinctness. А few words on the | pe in position with a piece of india-rubber 
pile transmitter and receiver will be in place before treating of the arrange- a omg Errar. 5 


PILES. 


coke. All these simple apparatuses are with е or 
method which gives very good practical results is to. 


We give the preference, in all cases, to the Leclanché pile for telephonic | and to group them, either іл tension, as in the ball 


perposes. "The new elements, with agglomerated plates, are much supe- 
mor to the old elements with porous vase, which exercised an injurious 
influence by its greater interior resistance. It must not be forgotten, how- 
ever, that the Leclanché elements are polarized when they are kept in 


of Paris, or in quantity, as in the transmitter of Bert 

In Ader's transmitter there are ten carbons, giving 20 contacts, 4 in 
tension and 5 in derivation; Crossley's transmitter contains 4 pencils, 8 
contacts—4 in tension and 2 in quantity ; the Gower-Bell has 6 pencils, 


dosed circuit on the telephone for a certain time, and for this reason com- | 12 contacts—4 in tension, 3 in quantity, бс, 

"To obtain satisfactory working with all these systems, 
‚elements must be in proportion to that of contacts and n 
If the contacts are in tension the elements must be put 
the same rule for quantity. uS 
The ruleis: To have the interior resistance of the pile as near as pos- 

zi "E 


munication with the circuit should be cut off when the conversation is 


Snished. 
TRANSMITTER. 

There is по елд to the variety of telephonic transmitters, although 
when first invented they were divided into two classes only: Carbon 
transmitters and "This, however, is altogether an artificial 
classification, for it is difficult, with all the various apparatuses at pres- 
ent in use, to make any such distinction. We will, therefore, use the 


general name of transmitter as applicable to any apparatus which is sus- 


ceptible, under the influence of sound, of modifying its electric resistance 
in an undulatory and concordant manner with the vibrations of the said 
sound. 


Fic. 1.—DUNAND'S TELEPHONIC STATION, 


The simplest telephones are the best, and above all, those that one 
makes oneself with a few carbon crayons. The simplest transmitter is 
the Hughes’ microphone—it is even too sensitive, and the " sputterings " 
that follow loud sounds are owing to this delicacy, which has to be reduced. 
This can be done in various ways: Ву inclining the board supporting 
the carbon cubes until it is perfectly horizontal or slightly sloping, or by 
putting a small folded paper in V shape between the board and the carbon 


crayon. In the transmitter of Locht-Labye, to which the inventor has | 


given the pretentious name of fantelephone, the variable resistance con- 


tactis made between a stationary piece of platina and a small carbon ta 
lozenge glued to a sheet of cork that is suspended by two springs. The |. 
sheet of cork having little inertia and a large surface, follows the voice | 


very satisfactorily. 


In the last electrophone of M. Maiche—at least in the last ‘one which | 


we have seen—the contact is made between a carbon lozenge, fixed on a 


vibrating plate, and a carbon ball, which is suspended from a vertical! i 


sible to the average resistance of the transmitter. 


Fic. 2.—ADER's PORTABLE TELEPHONE. 


RECEIVERS. 

These are all, more or less, on the original model of 
and are based on the electro-magnetic actions, with the exception of 
condensators which have not yet come into use. The systems 
used are those of Bell (ordinary and watch); the Trouvé, Maiche, | 
Ader, and that of Arsonval, The last three are doubled pole, like 
magnetic telephones of Gower and Siemens. When the distances are 
too great an ordinary bell will be found sufficient. The size of the wire 
round the coils depends on the distance and mode of working. 

WORKING, 

A transmitter can actuate a telephonic receiver in two 
1, Directly, without the intermediary of an inducting coil; 2, 
rectly by an inducting coil. The first method can only be used for wer 
short distances—in a room for instance, and with a relatively large tele. 


hat of the pile, and of the primary сіг- 
ile the receiver and the line are connected with the 
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STEAM ENGINES FOR ELECTRIC LIGHTING 
PLANTS. 


BY PROFESSOR ROBERT H. THÜRSTON 


1.—HISTORICAL—THE DEVELOPMENT OF THE STEAM 
ENGINE, 


HE growth of the steam engine into the forms now 

familiar to everyone who takes the slightest interest 

in this most important of modern mechanisms, has occurred 

bya series of transitions which is easily traced, and which 

is especially interesting to every thoughtful mechanic as 

representing the steps in a steady progression, toward ideal 
perfection, of which the end is not yet seen. 

A century ago, James Watt had just begun to introduce 
the first engines belonging to a, then, new type.’ A century 
before (1698), the ingenuity and practical skill of Captain 
Savery, had conferred an enormous benefit upon the mining 
industries, and through them upon the world, by applying 
the “ fire engine” of the Marquis of Worcester to raising 
water from the then rapidly deepening mines? Savery used 
steam of 8 to 10 atmospheres (120 to 150 pounds) total 

ressure, in some cases,and he is entitled to fame as the first to 
introduce that now familiar concomitant of civilization, the 
steam boiler explosion. The usual pressure was 3 atmos- 
pheres. These engines demanded about 3o pounds of coal, 
per horse-power per hour, as a minimum. ‘The apparatus 
of Savery was not what would to-day be called a steam 
engine, at all. It was not a train of mechanism, involving 
moving parts, cylinder, piston, crank and fly-wheel, but 
either a single pair of closed vessels, or three vessels, one of 
which was a boiler, and the other, or others, metal chambers 
of spherical, cylindrical, or ellipsoidal form, which were at 
once condensers and pumps. The latter were filled with 
steam, which being condensed, the water rose into, and 
filled them, and was then forced out by a succeeding charge 
of steam, of pressure exceeding that of the head against 
which the lift took place. Huyghens (1680), and Papin 
(1690), proposed true engines with steam pistons traversing 
their cylinders, and forming, on the whole, much such a 
train of mechanism as is now so well known’; but the 
Newcomen engine was the first of this type to come into 
practical use. ‘This machine, then called the “ Atmospheric 
Steam Engine," consisted of a steam cylinder, with a piston 
taking steam beneath, the upper end of the cylinder being 
open to the atmosphere, the piston actuating a “working 
beam," or “ walking beam," and, through the latter, work- 
ing pumps attached to the opposite end. Neither crank, 
shaft, nor fly-wheel was used ; the action of the engine was 
controlled entirely by the adjustment of its valves. In its 
operation, steam at a little higher than atmospheric pressure, 
was admitted below the piston ; the weight at the pump end 
depressed that extremity of the beam, raising the piston. 
The steam below the piston was then condensed by a jet 
of water thrown into the cylinder, producing a vacuum; and 
atmospheric pressure, finally forced the piston down, rais- 
ing the pump-rod and piungers. The weight on the latter 
was adjusted to the work, so that, when steam was admitted, 
this weight should force the pumps to di 
The only function of the steam was the displacement of the 
atmosphere, or counter balancing it, by entering below the 
piston, and thus permitting the formation of a vacuum. A 
writer of that time states‘ that " Mr. Newcomen's invention 
of the fire engine, enabled us to sink our mines to twice the 


1. History of the Growth of the Steam Engine. International Serien. N. Y., 
D. Appleton & Co. 

3. The wnter finds this engine described in Harris's "Lerico Technicum,” of 
1704, of which, now rare work, he is so fortunate as to posees a сору. 

3. Mem. Acad. Scl. Paris, 160. Acta Eruditorum. Leipsic, 10%. 

4. Mineralogia Cornubiensie, Price. 15:8. Appendix. 


harge the water. | 


depth we could formerly do, by any other machinery "; but 
“every fire engine of magnitude consumes £3,000 worth of 
coal per annum." The coal consumption was, at best, about 
20 pounds per hour and per horse-power. Smeaton, the 
greatest civil engineer of his time, put up many of these 
engines in Holland and elsewhere, as well as in Great 
Britain ; some were 66 inches in diameter of cylinder, and 
8 to 9 feet stroke of piston. It was this engine that Watt 
found in operation, when he entered upon the stage. 

Watt was not simply a mechanic ; he was a real philoso- 
pher, and a truly scientific investigator. A model New- 
comen engine, having been brought to him to be repaired, 
he took advantage of the opportunity to study the principles 
of its construction, to ascertain its defects, and to devise 
proper remedies. He found that the sources of loss were 
the conductivity, and radiating power of the steam cylinder, 
the alternate heating and cooling of the metal at each stroke, 
the imperfect vacuum, and the wastes from boiler and 
steam pipes. To correct these defects, he clothed his 
boilers and steam pipes with non-conductors, sometimes, 
even making boiler shells of wood. Smeaton had already 
covered the pistons and cylinder heads with wood. Watt 
made a small wooden steam cylinder, and obtained great 
economy ; he made a more practicable improvement, how- 
ever, when he devised the steam jacket. He attached a 
separate condenser to prevent the loss due to the introduc- 
tion of condensing water into the steam cylinder, closed the 
cylinder at the top, made the engine double-acting, and 
finally, adapted the engine drive machinery, fitting it with 
shaft and fly-wheel, throttle valve, and governor, and thus 
making the steam engine such as we see it to-day, in all es- 
sential particulars, not excepting the steam jacket, and the 
arrangement, of its valve gear to secure economy by the 
expansion of the steam. His engine was substantially com- 
plete by the year 1784.° 

Later changes have been a succession of refinements, 
and of developments in application, Stephenson, and his 
contemporaries, applied steam on railroads ; Stevens, Fitch, 
and Evans, and, finally, Fulton, in the United States, and 
Bell and others. in Europe, introduced steam navigation ; 
Sickels invented the “detachable” cut-off valve gear; 
Corliss introduced the peculiar type of engine that has 
given him a world-wide fame, and so attached its governor as 
to determine the point of cut-off automatically, and thus to 
regulate the engine; and, a little earlier, Robert L. and 
Francis B. Stevens designed the American river steamboat, 
and its beam engine, with so simple and effective a valve 
gear that it remains, to-day, still standard. The compound 
engine, even, was brought out by contemporaries of Watt, 
and thus every prominent feature and essential detail of 
the modern steam engine was introduced at, or before, the 
beginning of the nineteenth century. 

Yet, practice has been steadily changing during the cen- 
tury, and the form and proportions of the steam engine, and 
the methods of steam distribution, have been undergoin 
constant changes. In the time of Watt, steam was worke 
at about 7 pounds pressure, per square inch, in stationary 
engines; they were always fitted with condenser and air- 
pump, and were slow in movement, and were, consequently, 
of small power in proportion to their size; they wasted heat 
jand fuel to such an extent, as to demand 6 or 8 pounds of 
“coal per horse-power and per hour. It is true that Wolff, 
in 1804, expanded 6 or 8 times, using higher steam and ob- 
tained the horse-power with 4 pounds of fuel per hour, and 
jthat John Stevens and Oliver Evans, in the United States, 
and Trevithick, in Great Britain, had already used still 
higher steam in non-condensing engines; but these examples 
simply illustrated the fact, now familiar to every student of 
philosophical history, as pictured by Draper, Buckle and 


У. History of the Growth of the Steam Engine. Р. 119. 
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force in volts, and A, the resistance in ohms. 

These tables give the actual equivalents, and, therefore, 
do not take into account the loss in converting one kind of 
energy into another, as that is dependent upon the particu- 
lar machine used. 

EQUIVALENTS OF WORK. 
Logarithm. 
1.0000000 volt-ampére per second о 0000000 
-737324 foot-pounds т:8676580 
101937 kilogrammetres т:0083310 
100095508 pound-Fahr. unit of heat 7.9800407 
„00053060 pound-centigrade '* 4-7247682 
.00024067 kilogr.-centigrade “ 7.3514342 
100134050 horse-power per second 3.1272954 
000022343 > per minute & 3491441 

00135910 force- de~ -cheval* per sec. y.1332698 
.0000220526 — . 


1 volt-coulomb — 


т volt-ampére per sec. — 1.0000000 volt-coulomb 0.0000000 
1 foot-pound == 1.35626 volt- coulombs .1323420 
т kilogrammetre == 9.810000 «9916690 
т pound-Fahr. unit of heat—1047.030 se 3.0199593 
nd-centigrade “| —1884 655 ҚЫ 3.2752318 
ilogr.centigrade** ^ —4154.950 — 0“ 3 6185658 

1 horse-power per second — 745.941 Un 2 8727046 

рег minute 44750.47  “ 4 


1 force-de-cheval* per sec. -— 735.750 


permin—44145.00 — '* 4 6448515 
EQUIVALENTS OF POWER. eA 
rithm. 
1.00000 volt-coulomb per second 0.0000000 
„00134059 horse-power ж:1272954 
200135916 force-de-cheval* 3.1332698 
-737324 foot-pounds per second 7.8670550 
44 23944 T per minute 1.6458093 
2654. 3664 se per hour 3 4239606 
101037 kilogrammettes per sec. 7.0083310 
6.11622 per min. .7804823 
366 9732 “ per hour 2.5646336 
. -00095508 | Bound: Fahr ! per sec. 4 9800407 
1 volt-ampére — азда, “ рег min. y.7581920 
3 438288 “ А per hour .5363433 
pound- 
‚0005 3060 f centigrade e sec. 3.7247082 
| units of heat $ 
.0318360 “ per min. y.5029195 
1.910160 " е рег hour .2810708 
ilogram- 
000240670, centigrade С per sec. 7.3514342 
] units of heat $ 
.0144402 ae per min. ҙ.1595855 
‚866412 “ per hour 7.9377308 
I volt-coulomb рег sec.= 1.000000 volt-ampére 0.0000000. 
1 horse-power БЫ 745.941 volt-amptres 2.8727046 
т force-de-cheval® = 735.750 0“ 2.8667302 
1 foot-pound per sec. = 1.350206" 11323420 
per min. =  .0220043 “ #3541907 
“ per hour —.0003767350 — '' 1 5760394 
H kilogrammetre рег sec.— 9.5100000 se -9916690 
per min. .163500 4% 1-2135177 
“ рег hour .00272500 0“ 34353064 
nd- 
Fahrenheit ы = 107.090" 3 0199593 
unit of heat 
“ рег min. = 17460500" 1.2418080 
Б ауе hour =  .290842 “ 14030567 
1 poun 
‘centigrade ae sec, == 1884.655; — 3.2752318 
unit of heat | 
“ per min. — зор —" 1.4070808 
mu per hour — ".523515 “ 1-7189292 
1 kilogram- 
centigrade | per sec. — 4154.950 © 3-6135058 
unit of heat 
“ per min. = 69.2492 “ 1.84041 
“ per hour — 1.154153 ** 10022032 


The following examples will illustrate the use of the 
foregoing tables. 

1. How many incandescent lamps, requiring an electro- 
motive force of бо volts and a current of 1.5 am- 
péres each, сап be supplied by an engine giving 15 useful 
Ћ. р.? 


41 force-de cheval or French horke-power < 75 kilogrammetres per second. - 


per min. 3.355185 | 60 


If the loss of energy іп the dynamo is 20 per 
cent, then 80 per cent. of 15. — t2 will be the h. р. of 
current available. From the tables, ı h. p. = 746 volt-am- 
péres; 1 lamp requires 1.5 x 60 — 90 volt-ampéres ; there- 


fore, 13:746 


100 lamps very nearly. 
9o 
II. What h. p. is required to supply roo lamps of 4o 
pud resistance each, requiring an electro-motive force of 6o 
? 
volts E bo! 
The number of volt-ampéres for each lamp is R 


~ 40 


From the tables, 1 volt-ampére = .00134 h. p.; therefore, 


xo X 100 X .00134 — 12 h. p. very nearly. 
If the loss in the dynamo is 20 per cent. then r2 h. p. 


is 8o per cent. of the actual h. p. required; therefore, 
12 

= 15 h.p. 
80 Мыр 


С. O. HERING, 


University of Penna. 
PHiLA., March zıst, 1883. 


THE GOLD AND STOCK TELEGRAPH 
COMPANY. 


(Continued from Page 71.) 


THE UNIVERSAL STOCK PRINTER. 


HIS instrument is ane of the earlier inventions of 
Thomas A. Edison, and was produced by him for 
the Gold and Stock Telegraph Company, to perform the 
same functions on two wires, as the Calahan instrument 
performs on three wires, The peculiar device by which 
the saving of one wire is secured is called the “ shifting 
type-wheel," by means of which either one of two type- 
wheels may be printed from at the will of the operator. 
Both of the type-wheels are controlled by one wire. 

The construction of this instrument was also designed 
with a view to avoiding the faults of the earlier three-wire 
machine, as shown by the carefully kept records of com- 
plaints arising from the daily service of the large number 
of instruments which were soon put into actual use. 
Another great stride toward perfection in construction con- 
sisted of a feature, which was first applied to printing tele- 
graph instruments by this inventor, viz.: the inter-change- 
ability of the parts, which were made to gauge. Although 
this endeavor was not always rigidly carried out, on account 
of the expense and difficulty attending application of the 
principle to minor details, it was nevertheless adopted to a 
considerable extent. On account of its simplicity of design, 
electrically (it uses no principles that are not employed in 
the ordinary Morse sounder), as well as for economy in 
making installations, the instrument has always been a 
great favorite with the Company, for use in its branch sys- 
tems in provincial cities. The fact that the Company had 
already made and introduced a large number of the three- 
wire instruments in this city before the universal instru- 
ment was invented, has preven'ed any extensive use of 
them in New York city, and there are now only about 100 
of them in use here, principally on Petroleum and Mining 
Quotation circuits. Under the same electrical conditions, 
the speed of this machine is slightly faster than that of the 
three-wire machine, for which difference it is indebted to 
the more favorable form and arrangement of the escape- 
wheel and escapement anchor. 

“The form of transmitter originally designed for this 
machine, was never perfected by the inventor, who turned 


his attention to the subject of -automatic telegraphy, before 
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he had fully developed his ideas in the former field. The 
transmitting apparatus has, however, subsequently been 
much improved and perfected by Mr. George B. Scott, the 
Superintendent of the Company, and has now attained a 
high degree of reliability, with the great simplicity of con- 
struction. The receiving instrument is shown in full in 
Fig. 1, while Figs. 2 and greges of the peculiar dis- 
tinctive features of the machine. 

"The receiving instrument can be best described in four 
parts: First, the printing and feeding mechanism, operated by 
the press-wire; Second, the type-wheels and their accessories 
operated by the type-wire; Third, the unison device; Fourth, 
the shifting apparatus, Тһе last two portions are operated 
by actions resulting from the operations of both wires com- 
bined. 

The type-wheels are rigidly fixed, side by side, on a 
moveable sleeve or tube, Fig. 2, A, which may be slid length- 
wise on the escape-wheel shaft, B. Тһе type-wheel sleeve 
with the type-wheels attached, is, however, forced to revolve 
with the escape-wheel shaft when the latter rotates, by a 
guide pin C, projecting at right anglesto the line of motion, 
and fastened to both type-wheels, and which passes through 
a slot in an arm D, which is rigidly fastened to the escape- 
wheel shaft by the screw E passing through a band or 
collar which encircles the shaft B. E 

An electro-magnet in the circuit of the type-wire, 
vibrates an armature carrying an anchor, which rotates a 
ı5-toothed escape-wheel F, rigidly fixed on the escape- 
wheel shaft. The type-wheels each carry 30 characters, 


and 15 pulsations of the current, together with 15 actions 
of the retracting spring on the type armature, revolve the 
type-wheels once. 

A single inking wheel, formed of discs of cloth laid 
side-by-side on a central shaft, and clamped together by 
end discs of ebonite, revolves on a spindle within a frame, 
which allows the inking wheel to rest on the type-wheels, 


and to revolve with them by friction. 


Rigi 
anda 


ЕТЕ 
‚see | 2 
periphery, which 


fastened on the same sleeve as the type-wheels, 
е to the left of the letter type-wheel, is a disc of 
i T as the type-wheels, called the lock-wheel, 
This disc has a notch in that portion of its 
is in line with the space filled by both of the 


dots on the letter and figure wheels. "These dots are not 
in line however, one being a character in advance of the other, 
in respect of a line drawn through both wheels at right 
angles to their plane of motion. Тһе notch in the disc б, 
is as wide as the transverse space occupied by both of these 
dots, and when either of these two dots are opposite the 
paper, in a position to be printed from, the notch in the 
disc G, is opposite an upright arm with a wedge-shaped 
head (see G, Fig. 3), which projects upward from the press 
lever. The dyperenees may then be shifted transversely 
on the escape-wheel shaft; but in all other positions of the 
type-wheels, the wedge С, Fig 3, is in the path of any at- 
tempted lateral movement of the disc G, Fig. 2, and thus 
prevents any accidental movement of the type-wheels from 
the position they have been intentionally placed in by the 
operator ; thus ensuring the rotation of the type-wheels in 
the same plane, at all parts of the revolution. For effect- 
ing printing from either of the two -wheels at will, the 
type-wheel sleeve, A, Fig. 2, is provided with a pivoted T 
shaped lever H, having an arm I, extending at right angles - 
therefrom, and fastened at its further extremity to the type- 
wheel sleeve. Тһе T lever and arm have two pivots, one 
at J and one at K. Now, if the right-hand arm of the Т 
piece H, be tilted upward, the type-wheel sleeve A, together 
with the type-wheels and slotted disc G, will be pushed to 
the left until the sleeve is stopped by the shoulder of the 
unison worm L, and the unison pin M.; provided the slot 
in the disc G is in a position to allow the wedge piece G, 


Fig. 3, to pass through. In this position the figure type- 
wheel will be vertically opposite the right hand margin of 
the band of paper, and the letter type-wheel will be imme- 
diately opposite the left hand rim of athin flexible brass 
shield I, Fig. 3, which prevents the letter-types from touch- 
ing the left hand margin of the paper. 


On the other hand, if the left-hand arm of T piece H, 
be tilted upward, the type-wheel sleeve and its accessories 
will be carried to the right-hand, until stopped by the type- 
wheel sleeve touching the collar supporting guide-pin arm 
D. In this position the letter-types will be opposite the 
left-hand margin of the paper, and the figure-types will be 
above the right-hand rim of shield I, Fig. 3, which will 
prevent them from touching the paper. 

The devices which enable the operator to shift the type- 
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wheels are as follows: Fig. 3, shows the press-lever and its 
attachments. Two keys in the transmitter correspond in 
relative position to two dots, one on the letter type-wheel 
and one on the figure type-wheel, the latter being one tooth 
of the escape-wheel ahead of the former. The kevs on 
the transmitter represent either letters or figures inter- 
changeably, and there is but one bank of 3o keys for the 
60 characters. When the first dot of the letter type- 
wheel, is brought opposite the paper with the slot in disc 
G, Fiz. 2, ерровие the wedge G, Fig. з, and the letter dot 
key of the transmitter depressed, the press-lever comes up, | 
bringing pin A, Fig. 3, on the plate B, of the press-lever, | 
under the left-hand arm of the pivoted T lever H, Fig. 2. 
The tyje-wheels are pushed to the right as before 
described, and the letter-types are in position to be printed 
from indefinitely, since neither a continued. rotation of the 
type-wheel, nor movements of the press-lever to take im- 
pressions therefrom, can move the type-wheels transversely. 
But if the operator desires to print from the figure type- 

. wheel, he depresses the figure dot key, which stops the 
type-wheel with the figure dot opposite the shield and the 
slot in disc С, Fig. 2, opposite the wedge G, in Fig, з. Тһе! 
upward movement of the press-lever brings the right-hand 
pin C, Fig. 3, under the right-hand arm of T lever H, Fig 
2, when the latter is tilted to the left and the type-wheels 
slid over to the left-hand with the figures opposite the 
paper, as before described. 

In Fig. 3, D is the press-lever shaft and pivots, E the 
armature, F the unison-tripper, G the wedge piece, H the 
printing pad, I the flexible .brass shield, and J the driving 
pin for the feeding mechanism. 

The unison operates as follows: Тһе free end of an 
arm, not shown in the diagram, rests in grooves between 
spiral threads cut оп the escape-wheel shaft, see L, Fig. 2. | 
"his worm is provided with a unison stop pin M, Fig. 2, | 
and upon continued rotation of the type-wheels, without 
printing, the free end of the arm resting the grooves 
L, Fig. 2, will be carried to a position which will intercept a | 
further onward movement of the stop pin upon the type- 
wheel shaft. "This pin is so placed, that when it is locked 
by the unison arm the letter dot is opposite the paper, and 
ріп А, Fig. 2, is opposite the left-hand arm of H, Fig. 2. 
This operation locks the type-wheels of all the instruments 
in unison. "Го release them and start them off together, the 
operator depresses the letter dot key, when the press-lever 
comes up and unison tripper F, Fig. 3, through the loop of 
which the unison arm passes, raises the latter from the uni- 
son pin M, Fig. 2, and a spiral spring pulls it to its original 
position in the groove between the two first threads of. the 
unison worm, at the same time the type-wheels start to| 
revolve. | 

The printing pad H, Fig. 3, is a small hollow cylinder | 
of soft rubber, stretched. over a cylinder of ebonite which | 
revolves on a spindle, pivoted between the sides of the| 
press-lever, as the paper is drawn over it, The paper feed- 
ing mechanism is very simple, and. consists of two dogs or| 
pawls, with sharpened serrated edges whose teeth point in 
the direction of motion of the paper. ‘These pawls аге | 
always held down on the paper by spiral springs, and press 
the paper on a metallic barrel, which is free to revolve when 
motion is communicated tu it. One of the dogs is slotted and 
pivoted on the pin J, Fig. 3, in the press-le An upward! 
movement of the press-lever pushes this pawl forward, its 
sharp teeth catch the paper and drag it over the barrel. 
When the press-lever falls and the pawl starts on its back- 
ward path, the paper is clutched by the other pawl and thus 
the friction produced by the backward movement of the! 
pushing pawl is prevented from dragging the paper back- 
ward. ‘The transmitting apparatus for these machines will, 
be described in our next, | 


SKETCHES OF ELECTRICAL HISTORY. 


BY WALLACE GOOLD LEVISON, 


X, PART I— EARLY THEORIES OF ELECTRICITY. 
LTHOUGH, from the earliest period, the nature of 
electricity has been the object of much speculation, 
and since the time of Du Fay the probable occurrence of 
one or more kinds of electricity has been vigorously dis- 
cussed, comparatively few of the persons who have inter- 
ested themselves in the matter have ventured to advance 
even a hypothetical answer to the question, 


“WHAT IS ELECTRICITY?” 


Of the hypotheses suggested, the greater number origi- 
nated during the earlier period of electrical history, and 
were founded upon a limited acquaintance with electrical 
phenomena; but, of them all, few are characterized by de- 
cided originality, fewer still are worthy of consideration as 
more than vague conjectures, and none, perhaps, are entirely 
accordant with the multitude of facts now known. 

It may, however, be interesting, and in view of the influ- 
ence they haye exerted upon the progress of electrical sci- 
ence, perhaps important to review some of these suggestions, 
for they exercise the Scientific use of the imagination, and 
represent the best efforts of the most able minds to grasp а 
problem the baffling complexity of which, modern scientific 
progress but enables us to realize, and contemplate, as the 
ancients did the phenomena of electricity, with wondering 
curiosity. 

A problem thus impenetrable to modern science, Sir 
Francis Bacon, however, almost simultaneously with its first 
perception unhesitatingly disposed of as follows:' “ Elec- 
tricity (of which Gilbert’ and others have devised such 
stories) is nothing else than the appetite of a body when 
excited by gentle friction, an appetite which does not well 
endure the air, but prefers some other tangible body if it be 
found near at hand.” 

Difficult as it would be to associate with others such an 
hypothesis, those which have appeared later may be roughly 
classified in order of dignity as follows: 


/ First, Supernatural. 


Second, Eflluvial. 


{ Electricity a Soul or Spirit, 
Emanation and Return Theory. 
Spherical Envelope Theory. 
Afilux and Efflux Theory. 
Agitated Envelope theory. 

One Fluid Theory. 

Two Fluid Theory. 


{ 
1 


Third, Fluid. 


1 


An universally extended impon- 
derable fluid more or less con- 
densed around a material sub- 

\ stance. 

The same condensed about the 
Molecules of a body. 


karly. ( 


Fourth, Ethereal. — - 


( A universally extended imponder- 

able fluid combining with 
1 Effluvia from the earth to form 
H the atmosphere. The Ether, 
Electricity, and Fire one and 
the same. 


Fifth, Fire. 


1. Sir Francis Bacon. An Inquiry into Light and Luminosity, 
Spedding. N. Y., 1820. Vol. 8, p. 8 8, е М 


3. Sce first sketch. 


Works by 
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TELEPHONING AND TELEGRAPHING. 


‘HE problem of simultaneous transmission over the 
same wire, without interference of telephonic and 
telegraphic messages, it can easily be imagined, is a most 
difficult one; and, from a telegraphic standpoint, we would 
be inclined to say, an impossible one. But, nevertheless, 
from received statements, the problem seems to be solved, 
and the credit appears to be due to two Canadian gentle- 
men, Messrs. Black and Rosebrugh, the former a practical 
telegraph electrician, and the latter with an established rep- 
utation as an oculist in the city of Toronto. 

These gentlemen have been associated in this invention 
since the spring of 1878, and in February, 1879, together, 
took out letters-patent in the United States, and subse- 
quently in England, for the claims covering the essential 
features of their invention. A separate patent was also 
issued to Dr. Rosebrugh, at the same time, for certain fea- 
tures of the invention, the application for which was filed, 
we believe, as early as May, 1878. 

On account of certain patents still pending, some fea- 
tures of the invention are withheld from the public for the 
present. We may say in general terms, however, that the 
telephonic apparatus is inserted in branch lines; grounding 
of the Morse circuit being prevented by the use of con- 
densers of low capacity, and the keys bridged by con- 
derisers, for the purpose of keeping the induced current 
circuit unbroken. A phantom, or induced current circuit, 
is formed on the Morse wire for telephonic purposes; and a 
way wire тау be used as a ‘through " telephone line, or 
a “through ” Morse line may be tapped at intermediate 
stations with telephone branches, and used also as a “way ” 
line for telephone business. 

Again, the apparatus may be inserted in a bridge be- 
tween two parallel wires, and the wires used as a metallic 
circuit, the “crossing” of the wires being prevented by the 
use of the condensers. 

For completing the telephone circuit, either to ground or 
simply bridging a key, it is found that a condenser of low 
capacity, say 12 a micro-farad is quite sufficient. Recent 
practical tests in New York, Washington, and Canada seem 
to demonstrate the, practicability of the invention. Its 
great value can hardly be overestimated, and its bearing 
upon future telegraphy can not, for the present, be more 
than conjectured. 


T a meeting of the N. Y. Electrical Society, held at 

the society's rooms, corner of. Liberty and Greenwich 
Streets, this city, on March gth, Mr. Charles S. H. Small, 
Asst. Supt. Gold & Stock Tel. Co., was elected President 
for the ensuing year. The meeting then adjourned till 
Friday, March 16th, when the following gentlemen were 
elected: 15 Vice-President, Geo. В. Scott; 2d Vice- 
President, Dr. P. H. Vanderweyde; 3d Vice-President, 
James D. Reid; 4th Vice-President. Edward C. Cockey ; 
5th Vice-President, William J. Johnston; 6th Vice-Presi- 
dent, Gerrit Smith; Recording Secretary, ‘Thomas К, 
tavall ; Financial Secretary, James McKenzie, Jr; 7 
urer, Francis W. Jones. 

Additional members of the Executive Committee: Ed- 
ward C. Cockey, E. L. Bradley, Henry L. Bailey, and Ger- 
rit Smith. 

Owing to the lateness of the hour at which the election 
of officers was terminated, the reading of papers by Mr, 
Cushing on the “Gray Harmonic Telegraph,” and by Mr. 
G. A. Hamilton on “Cable Testing,” were postponed until the 
next meeting. ‘The Executive Committee have appointed 
Mr. Edward Blakeney, Librarian to the society. 


reas- 


OUR PARIS CORRESPONDENCE. 


Panis, March roth, 1883. 


XPERIMENTS with M. Marcel Deprez's system of 
transmitting power to a distance by electricity, were 
lately made in the workshops here of the “ Chemin de fer 
du Nord.” We cannot speak of the results achieved from 
a full and. personal knowledge, for, it is well-known, the 
data and calculations in such cases are only given to the 
public when they have previously passed through a beauti- 
fying process. Ав we have not been initiated into the se- 
crets of the gentlemen who conducted the experiments, we 
must be content with what we could see in common with 
the other gentlemen invited. Well, our first impressions 
are by no means favorable. We have had a second edition 
in Paris, of the experiments made last October, between 
Munich and Miesbach; and the system of M. Marcel De- 
prez, does not seem to us to be one of those that improve 
with age. In Munich, a theoretical success was obtained, 
as the possibility of transmitting to a distance of Şo kilo- 
metres the force of a certain number of kilogrammetres 
by means of a simple telegraph wire, was amply demonstra- 
ted. No one had previously tried the experiment, which re- 
quired a certain audacity—as it were. In Paris, with every 
possible facility at hand, we had a right to expect a conclu- 
sive and practical test, but we had to be satisfied with a 
mere blind trust in the experiments; to have volts and 
ampéres, measured on the terminals of the machines spoken 
about, and to have a lecture substituted for the dynamo- 
meter tests. Beyond this, there was nothing but mere gossip 
on a matter that is now well-known. "There was little 
reason to disturb English electricians, and expose them to 
a most disagrecable trip across the Channel. 

lt will be of interest to trace the origin of this matter, 
and to show how it has developed since the Paris Electrical 
Exposition of 1881. Atthat time, M. Marcel Deprez was 
in the height of his glory; the Congress of Electricians 
furnished him with a splendid opportunity for having his 
merits appreciated, and every one seemed to recognize in 
him a first-class savant, He had discovered in electricity a 
field that had hitherto been but little explored, and one 
where his vivid imagination and theoretical knowledge could 
roam at will. He conceived the idea of a system for the 
distribution of power by electricity. It had seemingly—but 
only so—been utilized at the Palais d' Industrie, where 
sewing machines, lithographic presses and light machine 
tools were run by it. Visitors, having but an imperfect 
knowledge of electricity, were astonished at such liliputian 
contrivances. 

A group of capitalists then determined to take advan- 
tages of these circumstances, and to facilitate the researches 
of M. Marcel Deprez, reserving to themselves any profit 
that might arise later from such initiative. They had—or 
they believed they had—the man for their purpose; the 
money was also forthcoming, and then the French Syndi- 
date of Electricity entered on the campaign without any 
further reflection as to the final result of the enterprise. 
‘They were full of confidence. 

‘There was every appearance of the matter proving a 
success in the early part of 1882. The Union Générale 
bank established the famous company for the utilization of 
natural forces, with a capital of 75 million francs. The 
company monopolized and absorbed every electrical system 
and improvement: Jablochkoff, Jamin, Werdermann, Rey- 
i laxim, Weston, Xc., while the distribution of elec- 
became its principal business, as well as that of M. 
Marcel Deprez. All these arrangements were upset, how- 
ever, by the failure of the Union Générale, and the French 
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TABLE OF C.G.S. AND ENGLISH UNITS. 


BY BRADLEY A. FISKE, U. S. N. 


1 Gramme — 15.432 grains. 
1 Gramme — 931 dynes. 
1 Lb. — 445,900 dynes (approximate). 
1 Dyne = .00000224 + lbs. (approximate). 
1 Grain = .0648 grammes. 
1 Metre — 39.37 inches. 
1 Kilometre — 1093.6 yds. 
1 Erg = 1 dyne-centimetre. 
1 Foot pound = 13,586,850 ergs of work = 13 + meg. ergs. 
1 Foot pound = .1385 kilogrammetres. 
1 Kilogrammetre = 98.1 meg. ergs. 
== 7.220 foot pounds. 
Volt = 1o" c. gs units. 
Ohm => “ 
1 Ampére = 10 Te g 5. units. 
1 Coulomb — 107 Е 
1 Farad = to” 
1 Calorie — 42 x 10° ergs = 1 gramme water 1? C. 
1 Eng. heat unit = 772 foot pounds = 1 lb water 1? 
1 Horse- „power = 550 foot pounds per second. 


“ “ 


Е. 


1 же 33,000 foot pounds per minute. 

TIU “ = 1,980,000 foot pounds per hour. 

pou “ = 76. kilogrammetres per second, English 
measure. 

1 Horse-power — 75 kilogrammetres per second, French 
measure. a 

1 Horse-power — 7,460 meg. ergs per second, English 
measure, 

1 Horse-power = 7,357.5 meg. ergs per second, French 
measure, 

Unit of electrical work = volt-coulomb or vomb (sug- 
gested). 


ı Vomb == .737 foot pounds. 

ı Meg. vomb = 737,000 foot pounds. 

Unit electrical energy = volt—ampére or watt. 

1 Watt = то meg. ergs per second = ,1, kilogrammetres ' 
per second = ,}, horse-power. 


59, Astor House, New York. 


THE AURORA AS AN ELECTRICAL MANI- 


FESTATION. 


Снісаво, March 15, 1883. 


To the Editor of tie Electrician. 

Dear Sig;— The sixty-fourth regular meeting of the 
Chicago Electrical Society was held February 19, in the 
lecture hall of the College of Pharmacy. The subject for 
theevening was, "The Aurora as an Electrical Manifestation," 
The paper bore evidence t the lecturer, Mr. C. C. Has- 
kins, had carefully studied his subject, and acquainted him- 
self fully with the most popular and widely accepted. theo- 
ries concerning the nature and causes of these natural 
displays, basing his paper largely on М. Angots recent 
writings on this subject, from which source he also procured 
the illustrations. 

The speggroscope has shown that the theory of reflection, 
which has, until recent times, obtained very general. accep- 
tation, is untenable, the spectrum lines of the aurora, dif- 
fering from those ef the sunlight in several important 
particulars, The theory that it is caused by the passage of 
currents of electricity between the earth and the upper 
atmosphere, explains more nearly than any other, all of the 
known facts and manifestations, The lecture was fully illus- 
trated. 


The Chicago Tribune, in giving an abstract of the lecture, says : 
“Mr. Haskins divided auroral lights into two grand classes—those having 
comparatively little movement, and those of a more restless or active 
character. The various forms of polar light include faint, indefinite illumi- 
nations, those resembling cirrus or cirro-stratus clouds, arches of light 
reaching from horizon to horizon, arches with radiations, rays of light 
which converge to some point in the heavens, and lastly, light bands not 
homogeneous, composed of many rays closely crowded together. These 
various forms mingle in different proportions, a display often exhibiting 
two or more of these species. 

Of the first or indefinite illuminations, there are varieties ; sometimes 
a bright crimson light covers the entire heavens ; again, the light may be 
like that of tardy northern twilight, and occasionally of a phosphorescent 
character. The cloud-like auroras are vague, indefinite in form, some- 
times dense, often resembling tufts of cotton-wool, and numerous instances 
are recorded where doubt has been raised as to their actual character. 
Cirrus clouds often show colors through the medium of ice-crystals in the 
air. Similar results may be had by viewing the sun or moon through 
frosted window panes. 

Sheets or bands of light exhibit at times a restlessness of great beauty 
—dilating and contracting like sea-polyps in swimming. A mass of light 
of this description, of a roseate hue, was seen about seven feet above the 
surface of Lake Wetter in July, 1577. which crossed to the wooded shore, 
| about 2,400 feet, in about two seconds, the phenomenon being twice re- 
peated. The records of Ross’ expedition mention a light of similar 
character, which the vessel sailed through without harm. 

Mr. Haskins described the various forms mentioned, citing cases and 
fully illustrating them by means of slides and the oxy-hydrogen lantern. 
A series of these plates, taken at short intervals, showed the evanescent 
character of some of these displays during one night. He cited cases 
where one form of aurora was duplicated as many as nine times, on one 
occasion, in different parts of the heavens, as recorded by the officers of 
the Search. 

One form was illustrated by a picture representing a huge semi-circular 
cloud, pierced by rays or fires, like streams of water from a rose-nozzle. 
The ancients deemed this arch the cavern from whence the gods launched 
the fires of heaven. 


THE DRAPERY FORMS, 

the most beautiful of all the auroras, closely resemble delicate frills and 
‘Jace work, like curtains, suspended, gracefully folded back upon them- 
selves, were shown upon the screen in great variety. The hues of auroras 
; are varied, extremely delicate, and pure. White, shaded into yellow, is by 
no means uncommon. Next in order ranks carmine-red, while green, 
violet, and blue are less common, but often seen. The spectroscope 
resolves the auroral light into bands or lines which are bright red, bright 
yellowish-green, a second faint green, a very brilliant green, bright green- 
ish-blue, a still brighter pure blue, and a violet, lighter in the centre, 
' deepening toward the edges. By the instantaneous process, the aurora 
may be photographed. 

The extent of auroral fields is extremely variable. Cases were mentioned 
where expeditions in the same general locality failed to witness the same 
display—notably the Alert and Discovery wintering in Smith's Straits, 
only sixty miles apart. During the entire period of their sojourn, only 
seven simultaneous instances were recorded, while the aurora of Aug. 28 
and 29, 1554. was seen at the same hour all through Europe, in Western 
Africa, in the Atlantic, Cuba, and North America. On another occasion, 
a Northern aurora— February, 1372—was witnessed throughout Europe, 
North Africa, and the Atlantic, while a Southern display was visible in 
Australia, Mauritius, Reunion, and Natal. The two displays were sepa- 


rated by a zone of oniy twenty degrees either side the equator. 
A vir 


m-polar map on the screen showed lines of comparative fre- 
ng latitude, until a line of no aurora is 

displays are seen in a Southerly direction. 
found to be nearer the magnetic than the 
On this fact. 


quency, increasing with incre 
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action of rapidly recurrent effects in connection with our method of sig- 
naling to ships by means of sound waves, sent through the water itself. 

* High potential, I have explained, is absolutely necessary for econo- 
my in electric transmission of power, and I hope I have also made it clear 
to von, that contrary to the received opinion, this high potential is not, 
necessarily, at all dangerous to life, if the currents employed are not at all 
discontinuous But the discontinuity of current we have to deal with is 
not merely the discontinuity that exists in the so-called reverse current 
machines Even many dynamos, like the Brush, do not produce a really 
constant current, although generating a current of sufficient mean con- 
stancy to cause a perfectly steady deflection on one of the ordinary am- 
meters of Professor Perry and myself, an instrument, be it remembered, 
so dead-beat that it records with perfect accuracy the change of current 
produced every time the joint in the driving belt passes around the pulley 
of the dynamo, as well as the regular increase of current at each of the 
explosions of the gas in the cylinder of a gas engine. 

* The variations of current, I am now referring to, occur many hun- 
dreds of times a minute, and although they cannot be detected by ordi- 
nary current meters, and although but little attention has been given to 
them, they are, in my opinion, a source of great danger when the dynamo 
produces a high electro-motive force. 


*'In any machine for the mechanical production of electricity a coil 
must, as you no doubt all know, be alternately rapidly brought up toa 
magnet and then withdrawn. Bringing up the coil produces 2 current in 
one direction in the coil, and withdrawing it, a current in the opposite; 
and, although by a simple piece of mechanism, called a commutator, the 
direction of the current in the external, or useful portion of the circuit 
may be always kept the same, even although the direction of the current 
is alternately reversed in the coil, no mechanism can make the coil pro- 
duce a current at the moments of rest, when it changes its direction of 
motion. Wheatstone, in 1841, proposed to overcome this difficulty by 
combining two or more dynamos in series, like the two cylinders of a 
steam engine, in such a way that the current produced by the one was 
strongest when the current produced by the other was weukest; but 
Pacinotti, іп 1860, showed us scientifically, and Gramme, in 1870, prac- 
tically, how to combine a number of moving coils in one machine, so as 
to give a current comparable in steadiness with that produced by a voltaic 
battery Тһе power of any dynamo depends roughly on the speed at 
which the coils move, and on the strength of the magnetic field in which 
they move. Now, from the construction of the well-known Gramme 
the strength of this magnetic field is necessarily weak when the 
is made of large size, so that the greater power and efficiency 
which ought to come from enlarging the machine, is partially compen- 
sated for by the relatively weaker magnetic field; indeed, even in a small 
Gramme machine, the magnetic field is probably w than the mag- 
netic field produced long ago in the old reverse current machines of 
Holmes and Wilde Hence, more recent inventors, like Brush, have 
adopted a compromise between the perfect uniformity of strength of cur- 
rent obtained with the Gramme 
in the oid reverse current. machines. 
motive fone dynamos, continuity of current has been 
to strength of magnetic The pl 
Prof. Perry and myself, of oblique coiling of the armature, has enabled 
us, especial iy constructed machines, to combine the con- 
tinuity of current, produced b 


ame, and the strong magnetic field 


But, in almost all the high electro- 
iticed 
an, however, described in 1870 by 
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which measures the mean square of the strength of the reverse currents 
produced in the outer secondary coil by the intermittencies of the main 
current. 

*' Now, what are the results obtained when such an instrument is 
practically employed? Why, we find that when a current of ten ampéres 
produced by a three-light Brush dynamo із flowing through the primary, 
there із a reverse current through the secondary which increases to about 
five ampéres, when the secondary is nearly short circuited, and which, be 
it remembered, is produced merely by the commonly ignored discontinu- 
ities in the current in the main current produced by the Brush machine. 
On the other hand, when the same current, ten ampéres, is sent through 
the primary by a Gramme machine, running at about the same speed, no 
visible current, certainly not a quarter of an ampére, is produced in the 
secondary. Hence, it is clear that the continuity of the Gramme current 
is immensely greater than the continuity of the Brush current. 

“А telephone may also be used as a discontinuity meter, the two 
terminals of which are, in different experiments, attached to two points 
close together in the main circuit of the dynamo. For quantitative ex- 
periments these two adjacent points in the main circuit should be selected, 
so that in all cases there is the same difference of potentials between 
them, and then the pitch of the note heard in the telephone will tell the 
number of variations per minute in the main current, and the loudness of 
the note the magnitude of such variation. 

“And I strongly advise any one who is procuring a high electro- 
motive force dynamo, to ascertain for himself before purchasing, the 
magnitude of the discontinuity factor of the machine, and about which he 
will find no information, as a rule, given in any description of the 
machine " 


THE VIENNA ELECTRIC EXHIBITION. 


HE Vienna correspondent of the London Standard refers to the exhi- 

bition at Vienna, as follows: 

“ The Crown Prince, (Rudolph), who is now on a visit to Berlin, will 
communicate with the German committee, which, with the help of the 
Electro- Technical Society, and men like Dr. Werner Siemens, is expected 
to bring together a great collection of the most important recent appliances. 
"The Americans will also probably take a prominent part in the exhibition, 
but, owing to the great distance, they are among the latest to send in their 
announcements. Although England, Germany, and America are all late 
in their applications, the Vienna committee have sufficient promises to 
make it pretty certain that those countries, in common with the nearer 
Continental States, will be well represented. Such an opportunity, in fact, 
as the Vienna exhibition will offer for the extension of the electric light 
and other applications of electricity in the East of Europe, in Russia, 
Roumania, Servia, Greece and Turkey, as well as in Austria and Hungary, 
is not likely to present itself again for a long time to come The exhibi 
tion will be held in the Prater, the great park of Vienna, and the favorite 
resort of the vast population of the city throughout the summer. The 
building in which the display will be collected is the rotunda, the largest 
covered hall upon the European continent. The space over which this 
edifice extends fs more than a quarter of a million square feet, being more 
than double the area available at the late exhibition at Munich. Among 
the principal features of the exhibition 1 may mention, in the first place, 
the exhibits of M. Marcel Deprez, whose developments of electric art in 
the way of transmission of electric power are among the most important of 
| fecent times. At Munich, М. Deprez was able to use in the exhibition 

the water power furnished by a small cascade thirty-five miles distant, the 
medium of transmission being nothing more than an ordinary telegraph 
‘The loss of power, then, however, was slightly over sixty per cent. 
y, he has already reduced this loss very 
to show still better results at the Vienna 
ion, where his experiments will be shown on a grand scale, and 
promises to prove to demonstration the entire correctness of his 
e transmission of electric force. There will likewise be rivals 
the persens ef. M. ivier, of. Warsaw; M. Ganz, 
ik, who is already known as the inventor of the 
M. Gaston Piante, inventor of the accumulator, and M, 
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this polarization does not exert any influence on the direction of the inducted’ 
currents that are developed ; their intensity alone varies, being less when 
the poles that are opposed to one another, in the movement of the inductor, 
are of the same name, and greater when these poles have contrary names. 
Only the nature of the inducting pol, or the direction of the roll of the 
spiral of the electro-magnet, exercise any action on the direction of the cur- 
rents, and it can be easily proved that these effects are due to the polarity 
action of the inductor, for if a piece of soft iron is substituted for the induct- 
ing magnet, it will be seen that the currents arising from the preceding 
experiments cary in direction according to the polarities of the core of the 
electro magnet. 

It results from this, that the polarization of an iron core renders a cer- 
tain quantity of magnetism immovable, and which is, consequently, unaf- 
fected by the dynamic excitement that is produced by exterior magnetic 
reactions, and which is only influenced when acting on the inductor itself, 
which over excites its energy, it can polarize it in turn, so that the action 

* and reaction are effected in a concordant way. It is very singular that a 

very weak magnet may produce the actions which we first explained, and 
which, as we have seen, are very different from those produced by soft 
iron, 

One consequence may be deducted from this kind of effects, viz.: that 
the inducted currents, that are due to the approach of the inductor to the 
polarized core, are in the same direction as the current which produced 
the magnetizing of the latter, when the opposite poles are of the same 
name at the moment of approach, which is the inverse of the ordinary 
cases of magneto-electric induction. This fact may explain, perhaps, 
how the motor in Griscom's electro-motor profits by all the inducted cur- 
rents that are developed in it. 

I wished to ascertain whether the foregoing effects were the same for 
a closed electro-magnetic system and ап open electro-magnetic опе І, for 
this purpose, polarized the straight electro-magnet, sometimes by a single 
pole, and again by both poles at once In the latter case, I placed the 
straight electro-magnet between the poles of a horse-shoe electro-magnet, 
arranged for the purpose. The system was then closed, and whem one of 
the extremities of the electro-magnet touched one of the poles of the same 
magnet in horse-shoe shape, the system was open. By repeating the 
above experiments, I found that the effects, with regard to the direction of 
the inducted currents produced, were always the same, but that the rela- 
tive intensity of the currents were very different 

‘Thus, the currents due to the approach of the inductor, which, with 
poles of contrary names present and the magnetic system open, are more 
energetic than when these poles are of the same name, become, on the 
other hand, less energetic with the magnetic system closed. A similar 
effect is produced when the non-polarized system is acted оп.» The cur- 
rents produced by approach are then almost double the intensity with the 
open than with the closed system, which is easily understood, when it is 
considered that in the open system, magnetizing by influence is only 
effected on the core that is covered by the spiral, while with the closed 

it is divided between the two cores. 

When, instead of reacting on the complete electro-magnetic system— 
that is, on the system provided with the iron core—we operate the induct- 
ing pole on the spiral only of the straight learo magnet, r ate the 
effects again that we first analyzed, but the inducted currents 1 at are ре. 
duced, give only galvanometric deviations, that are scarcely pere tible 

lting from the three combined move- 


; t resul 
from 2° to 3°, and the curren i dk 
ments is almost null. This proves that the action of the magnet on the 


wire is intinitely less than it ison the magnetic system that occupies the 


ventre of the spiral 


system, 


Tir. Du Moncet, in L'Electricion. 
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SPARKS. 


—— IN ONE WEEK, recently, the number of messages sent through 
the telephones at the London exchange reached the enormous number of 
40,000 daily. 


MORSE, who invented the telegraph, and Bell, the inventor of 
the telephone, both had deaf-mute wives. Little comment is necessary ; 
but just see what a man can do when everything is quiet. 


— Tue LIGHTHOUSE BOARD has leased the property at Hallett's 
Point, Hell Gate, New York harbor, selected as a site for the new electric 
light tower, the erection of which will soon be commenced. 


—— Тик CONNECTICUT LEGISLATURE is considering a bill compel- 
ling telegraph companies to keep their offices, in towns of 6,000 inhabi- 
tants, open all night, and to furnish messengers at all times. 


--- THE Journal Téégraphique du Bureau Central de Berne, sam- 
marizing the principal lacunz іп the universal system of telegraphy, notes 
as one, the construction of a line to Iceland, for recording the principal 
atmospherical events observed in the polar regions. 


—— THe Providence Journal congratulates its city on doing, for its 
size, more ‘‘halloing” than any city in the world. There is a telephone 
subscriber to every 72 persons, while it is one to every 253 in Boston, to 
every 400 in New York, to every 471 in Paris, and to every 2,563 in 
London. 


--- IN THE REPORT of the Mass. Railroad Commissioners, issued 
last week, much attention is devoted to the use of electric signals on the 
roads which are provided with them, and their general use is strongly 
recommended. This is as strong as they can state the demand, as the 
powers of the board are only advisory. 


——— WHEN IRON IS MAGNETIZED the re-arrangement of the mole- 
cules, due to magnetization, produces a sl'ght noise. In some experi- 
ments, with an alternating current dynamo, the continuous reversals of 
magnetic polarity in the iron core of an electro-magnet, produced a 
crackling noise, similar to the bending of a bar of block tin. 


IN ARRANGING electric lighting circuits for interior use, especi- 
ally mills and industrial establishments, care should be taken to arrange 
the lamps in the darker portions of the buildings, and those lamps in the 
better lighted places, on different circuits ; so, that on dark days, and 
mornings and afternoons, one dynamo can be used at its best advantage. 


HERE IS А HINT for telephone operators. A paper has been 
circulated in Keene, N. H., with the following heading : “We, the under- 
signed, in consideration of the kind and patient cheerfulness of Miss ——, 
shown at all times to all by the tone of her voice, do cheerfully pay the 
sums,” etc It was crowded with signatures, representing a handsome 
sum of money in the aggregate. 


‘THE FRENCH GAS COMPANIES have instituted at their common 
expense, a laboratory for testing the several inventions reported in electric 
lighting, and proving whether they are valuable or not. After alluding 
tothis foundation, and the much spoken of experiments tried at the 
French Great Northern Railway Station, a French scientific periodical 
says: '' Better to have a wise enemy than an imprudent friend.” 


Carr. F. V GREENE, United States Engineer Corps, has been 
instructed by the commissioners to visit New York, Philadelphia and 
Boston, and examine the devices used in those cities for underground 
electric light, telephone, and telegraph wires, with a view to decide upon 
the proper course to be pursued by the local authorities. 


— A COMMEMORATIVE STONE has been placed on the house, No. 
17, in Via Dei Prefetti, Rome, to Morse, the telegraphist. The inscrip- 
tion istas follows, translated into English:—'' Samuel Finkez Breese 
Morse inhabited this house from 20th February, 1830, to January, 1831, 
inventor of the writing electro-magnetic telegraph. He was born at 
Charlestown, 27th April, 1791; died at New York 2d April, 1872." 
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STON COTEMPORARY says: М. Shulachenko, who managed 
Tme dass = itary telegraph during the Кија expedition, communicates 


—At a distance of 93 miles, music, singing and 
te distinctly; at 130 miles, conversation was 
—ÁÀr was zevessary to shout loudly, and those who received mess- 
spiay a great sensibility of ear; but it was possible to have 
mese evec ar a distance of 212 miles, When six pairs of tele- 
zuumes we: гс: se by side, having each its wire, and the wires not 
жі спе another, the conversation оп one of them was 

E When the connecting wire of one pair of tele- 
e conversation on this pair was heard on the next 
ire of which was in good state. 


, Portable Batteries, and Electric Lights, was 

сесі paper read by Mr Charles J. Clark. before the 
sw Feinscr&ica Society The London Zitrician says,that he began 
esiz ас apparatus he had invented for lighting gas by means of 
естт. He then proceeded to show how, in the course of his investiga- 


Sos. e bad discovered that by the use of iron wire interlaid with cotton, 
he bad sceceeded im producing a perfect induction coil, greatly less in 


se au! at Lule more than half the cost of the coil formerly in use He 
next showed bow by using a similar сой, a small portable battery had been 
estes. which could be utilized for many practical purposes, as, for 
ex=pie, in the ringing of bells, or the production of lights from small 
facaziescentlamps. In illustration of the latter use, a gentleman, by whom 
the azthor of the paper was accompanied showed, an electric light burning, 
Bis scarf pin, the electricity being supplied from a small battery carried 
waistcoat pocket. At the close of the paper, Sir William Thomson 
paid atigh compliment to Mr. Clark for the industry and perseverance he 
bad shown in perfecting his valuable inventions. The improvements he 
had made in portable batteries were of the greatest importance. lehim- 
had been experimenting for years in the same direction with exceed- 
е result, and he had often wished for a small portable battery 
sick as be now saw realized. Setting aside such applications of the incan- 
descen: lamp as the placing of it in a gentleman's shirt pin, or in the hair 
aci trewes of la ties for the amusement of the public, as by the fairies іп 
ee. Mr. Clark had shown how it could be turned to important prac- 
teal uses A railway traveler might, for example, have а lamp which 
шодї ware for an hour, which was as long as any one should read in such 
t would aiso be useful during the night or in the sick 
necessary the objectionable practice of keeping gas on 
en of striking lucifer matches. In reply to a question, Mr. 
lerstood that some explosions had taken place with the 
ze ter. at the works of Мг. Crum. of Thornliebank. Не had since, 
reer maze such modifications in the apparatus as would render ex- 
Mr. Thomas Gray next read a paper on a 
zen aC apparatus, to be used at Tokio, Japan, in recording 
the time A orree of, and the horizontal and vertical motion during 
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WHITE HOUSE MILLS, 


HOOSAC, N. Y. ROBB МАСКІЕ, бесу. ı 


А MECHANICAL ENGINEER, of twenty years’ experience in the 
manufacture, construction and rement of Maxim, stationary 
and mining machinery, wishes to connect himself with the Electric Light- 
ing business, either in the manufacture or construction departments. 
References of the highest character given as to integrity, capacity, and 
ability. 
4 Address MECHANIC, care of Electrician. 


BOOK NOTICES. 


ESSRS. BURKE, FRASER & CONNETT'S Quarterly Circular 

of information and advice about patentsand inventions for March, 
published for the free use of their clients, contains valuable articles on 
* Patents in Germany "; “ Value of Germany as a Field for Invention ”; 
* Governmental Policy in Patent Law "'; ** Bad Policy of imposing High 
|gnorance of 


Fees on Inventor ** How Patents Should be Granted ”; ** 
Newspaper Writers About Patents,” &c., dc, 
another column 


See advertisement in 


ECUEIL DE QUELQUES MEMOIRES, by Dr. Donato Tom- 
masi. These papers were published in Cosmordes Mondes, and 
refer for the most part to the chemical action of electricity. “ Relation 
between the electro-motive power of the pile, and the calorics of water 
decomposition” and some short remarks on the electrolysis of water by 
carbon electrodes, form suggestive contributions to the great and, as yet, 
almost unexplored field of electro-chemical science. Dr. Tommasi, who 
is a most distinguished chemist, has written extensively on this and 
kindred subjects, and there would seem good reasons for believing that 
much that is now involved in mystery, both in chemistry and elec- 
tricity, may be explained from such experiments. That there are great 
possibilities in this direction hardly admits of a doubt—iti fact, our work- 
ing electricity is now generally furnished by chemical action. 


ROM the new edition of Messrs. Geo. P. Rowell & Co.'s AMERICAN 
NEWSPAPER DIRECTORY, which is now in , it appears that 


the newspapers and periodicals of all kinds issued in the United States 
and Territories now reach the imposing total of 11,106. This isan in- 
crease of 585 in twelve months Taking the States one by one, the 
newspaper growth in some is very considerable. The present total in 
New York State, for instance, is 1,399—a gain of 80 in the past year. 
The increase in Pennsylvania is 48. the existing number being 943. Ne- 
braska's total grew from 175 to 201, and Illinois’ from 890 to 904. A 
year ago Massachusetts had 420 papers; now the number is 438. In 
Texas the new papers outnumbered the suspensions by 8, and Ohio now 
has 738 papers instead of 692. The most remarkable change has occurred 


а It is interesting to 
note that the пе ettled regions of the Canadian North-West are pro- 

iv papers as well as of wheat, for the number of journals 
itob nearly doubled during the year. 
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A Pamphlet on the charging of Accumulators; Acces- 
sory Apparatus ; Discharging Accumulators ; Installation of 
Accumulator; Various Appliances for Accumulators ; and 
information on the use of N. de Kabath's Patent Electric 
Accumulators. Fully illustrated. Price 2o cents, post-paid. 


W. L. ALLISON, 
191 Fulton St., and Tribune Building, New York. 


STORAGE OF ELECTRICITY 


The latest and best work on this subject, $1.00. 
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DICTIONARY OF E ELECTRICITY, 


THE ELECTRICIAN’S HAND-BOOK OF REFERENCE: 


Including Recent Electrical and Technical Terms, 


and Now Inventions in and Magnetism, 


Electricity 
By WM. L. ALLISON, Author of Allison's Dictionary, and HENRY GREER, Electrician. 
Cloth, 12mo., 192 Pages, ' 96 6 Illustrations, Price $2.00, 


Contents alphabetically arranged, embracing the following descriptions, 
and intelligible definitions of Electrical Terms, about 2,000 in all: 

AcousvLarons: Faure's, Kabath's, Plants, &c., Electric Alarms, Annunci- 
ators, Brakes, Clocks, &e.; Barrerıs : Callaud's, Cautery, Daniell's, De Pezzer's, 
Faure's, Planté's, Sutton's, &c., &c.; Storage of Electricity or Electric Energy; 
Electric Motivity, Cables, Coils, Commutators, Conductors, Dynamos, Lamps 
Electric Lights, Candles, Railways, &c.; Microphones, Telephones, Telegraphs; 
Siemen's Electric Furnace; Rules for Prevention of Fires, Accidents, бс. from 
Electric Lighting. It covers briefly, the whole range of Electric Science, its 
Application and Utilization. 


“ We consider it a most оета, and valuable publication." —W». J. Swrrr, 
Sec. Brush Electrie Co., Cleveland, 


‘The work dese ves the attention o e the electrician as well as of all who are 
interested in ED aped glectrical science, and desire to acquire an accurate 

knowledge of achines, terme, ideas, und opinions. Tt will certainly 
find universal recogni қаннын A 


Y. City. 
Contains definitions of « number of terms used In electrical science, | 
deesriptions and llustralions 


of the more important recent forms of electrical 
Remit by money order, draft or registered letter. All Electrical 
Address, WM. L. 


kindred matter of value as well to the general reader a« 


pix te interested in the invention, manufacture, or use of electrical 
and machinery.— Scientific American, 


bune Building, N. Y.—1 have dictionary 
E very valuable. Wr. B. Cueto, Cleveland, Ulo. = 
Also, Allison's Webster's Coanting-House Pictionary and Diction- 
ary of Electricity, Cloth, 12m0. 576 pp. 900 Illustrations. Price $3, post- 
paid, This is the most instructive and comprehensive dictionary, as well as the 
newest and beat revision of Noah Webster's Counting-House Dictionary ever 
offered to the American People, It is besides the only Dictionary of Electric- 
ity, Electric Motors, Dynamos, Electric Lighting, Telephones, Telegraphy, ete. 


Accumalators and Storage Batteries, including the latest Inventions 
and Appliances of Faure, Plants, Kabath, Brush, &c., fully explained and Шив- 
| trated, together with Rules and Regulations recommended for the Prevention of 
Fire Risks from Electric Lighting, by the Society of Telegraph Engineers and 
Electricians, London. Compiled by Wat. L. ALLI&ON. 12mo., Paper, 50c. 
Publications sent post-paid on receipt of price. Send for Catalogues. 
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Electric Storage Company. 


‘The patents and inventions owned by this VE a | 
those of NATHANIEL S. KEITH, cover the fundamen: 
principles in the manufacture and use of what are known as | 
Secon or Storage Batteries, Accumulators, or 
mov rvoirs, and have priority over all others in the 


сары Й were invented some years since, and then em- | 
bodied all the Mio fe 'eatures of the storage batteries or accum- 
ulators of the present day. We are now contesting the question | 
n ofi invention with Faure, Brush and others. 
r for sale valuable territory rights in the 
United States. 
can make favorable arrangements with us 
t ; perhaps more so than when the work is more 
fully developed. 
Proper references should always accompany applications. 
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Cash Surplus, - 10,000,000.00 
New Assurance in 1881, 46,189,096.00 
(The Largest Business in the World.) 
Ou Assurance, 
$200,679,019.00 
Total amount paid policy- 
holders since the organi- 
zation of the Society, 
$61,912,031.00 


$45,000,000.00 


Тһе policies written by Tue EQUITABLE are short 
simple and easily understood, They become 


INCONTESTABLE 


after three years from their issue, and such incontestable 
policies are payable immediately upon receipt, at the 
Society's office іп New York of satisfactory proofs of 
death, and without the usual delay of sixty or ninety days. 

he Society has not a single contested claim on its 


For the facts explaining the success of this Society, and 
the results of maturing Tontine Savings Fund Policies, 
apply to the officers and agents. 


H. B. HYDE, President. 


JAMES W. ALEXANDER, Vice-Pres. 
SAMUEL BORROWE. 2d Vice-Pres. 
WILLIAM ALEXANDER, Secretary. 
E. W. SCOTT, Supt. of Agencies. 
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. H. RHODES’ PATENTS, 


APRIL 26, 1882. 
JULY м. 1882. 


Mav ai, reer. 


Ms 


= 


ALFRED F. MOORE, 


Manufacturer of 


~>INSULATED WIRE“ 


Electric Light, 
Telephone, 
Telegraph, 


| wine. 


OFFICE, ANNUNCIATOR, AND MAGNET WIRE. 
Flexible Cordage, &o., 4. 
200 & 202 N. THIRD ST., - Philadelphia. 
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“Morse” Learners’ Instrument Essi 


pe 


TRE Bret 


The “Morse” iib wel made 


| 04 ج 


complete MORSE | 1 de 
of the latest and І | 


best form for learners, including handsome Giant Sounder and 
A Watters; latest foris es Кау, 


It is the best working set of Learners’ Instruments for short or long lines, from a 


few feet up to twenty miles in length, yet offered. 


You are Sure of getting the BEST THAT IS MADE if you select the “MORSE.” 
o O ©. Q; D. to all ponts If one-third of the amount of the bill la sent with the order, Remit by 


Favorable arrangements made 


with Agents everywhere 


" NAE. will in TUE — refund any remittance made us for these goods, If they are not found 
o 


entirely satisface 


J. H. “Bunnell & Co., 112 Li 


лик 


(ов Brass Manufacturing Co. 


TORRINCTON, Conn. (U. з. A» 


Manufacturers of 


SHEET BRASS, COPPER, AND GERMAN SILVER. 
* Brass, Copper, and German Silver Wire and Rods. ж 


Zinc Rods for Battery Purposes 


PURE COPPER WIRE made from BEST LAKE 
SUPERIOR COPPER, Conductivity Guaranteed. 


Bianks and Shella Made to Order from Brass, Copper, or German Silver. | 


THE 


“ELGIN” 
TELEPHONE, 
FOR PRIVATE LINES. 
Made Wholly of Metal.» 

Nickel Plated and 
Highly 


The Only Telephone 


Having the right to 
use the 


TUBULAR + STEM 
on Rear Plate, 


Making It Self-Support- 


„УЯН it in pl || 


Beware of Imitations ! | 
Address, ciet r Descriptive 


Elgin Telephone Co, 


Price $5 Par Set (2) 


E жо Ll 


patting up. 


No. 2 Main St. 
XLODI, Laso Co., DL, ЖА 


St., New York. 


THE NOTEMAN 


Rotary Engine and Pump бо, 


TOLEDO, OHIO. 


==? 
The Best Open Circuit Battery = 


In every respect, beyond any question whatever. 


SUPPLANTING ALL OTHERS. 


With its introduction, Battery Trouble and Battery Expense 
become things of the past, Now almost universally used 
by the Telephone Exchanges of the whole country. 
SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 


Single Cells, - - Only $125. 


MANUFACTURED AXD SOLD DY THE 


LECLANCHÉ BATTERY. 


(PATENTED.) 
"-ТИЯ-- 


GREAT TELEPHONE BATTERY, 


THE REALIZATION OF 


SIMPLICITY AND EFFICIENCY 
In Electric Open Circuit Batteries. 


Free from acid. ЕЕК Does not get out of order. Lasts without renewal from six months to 


veral 
e “* ADOPTED AND USED BY 


шо me ‘Telephone Companies and Exchanges in the United St 
e ш е Сапе O aane bni roteiro thas any other biy: Beware of 
INFRINGEMENTS AND WORTHLESS IMITATIONS, 


nar Every genuine Leclanché Bat Battery has the words Pile-Leclanché stamped on the carbon 
Slam “an Porous Cell Batteries for sale in any quantity, Zinc and Sal Ammoniac of superior quality 


THE LECLANCHE BATTERY co., 
OR 149 West 18th Street, New York, 


L. G. TILLOTSON & CO., General Agents, 
В & 7 Dey Street, New York. 


DR. JEROME KIDDER'S 


ELECTRO-MEDIGAL APPARATUS 


ARE THE BEST, as verified by the Many Awards they Have Received, ns well as the CONTINUED. 
TESTIMONIALS FROM LEADING SCIENTIFIC PRACTITIONERS. 


They covered by letters-patent for improvement le them superior to all others, ledged 
125 of Yi Premium at Centennial ; no First nre Pe ye en en Жау 
1872 to 1882 inclusive; Two Silver Medals at Cincinnati Industrial Exposition, in the Fall of 11 
LACE BLIEB En 
the First Order of Importance: 7 d 

= Dr, Jerome Kınper’s ImproveD No. 1. Physician's Office Electro-Medical Apparatus. 
IMPROVED No. = әктен Visiting Machine, with turn-down Helix, 
Imrrovep No, З. ician's Visiting Machine (another form). 
IMPROVED No. 4. oka and Family Machine. 
1мркоукр No. 5. Tip Battery, Ten-Current Machine (see cut), a most 
perfect and convenient apparatus, the invention of Dr. Kidd ler. 


с, WE ALSO MAKE AND KEEP ON MAND 
*——8 SUPERIOR CALVANIC CELL BATTERIES, 9—— 
From Six to Thirty-six Cells. 
, Also, Combined Galvanio and Faradaic Apparatus; and an 
Ner Uisstrated Catalogue, Address: ^ Improved Pocket Induction Apparatus. 


Jerome Kidder Manufacturing Co. 820 Broadway, N. Y. 
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ELECTRO-MOTOR, 


"ss d = $5.00 
od for Cage. 


in F. FLEISCHMANN, 


Manufacturer of Electrical Apparatus 


27 South 10th St., 
PHILADELPHIA, РА. 


Phosphor-Bronze Telephone Wie ar 
mE o 


‘The STRONGEST, TOUGHEST, and BEST for line wires of Electric and 

Will not STRETCH nor RUST. RESISTS SMOKE 
Marke. Sad DAMPNESS, TENACITY more than FOUN umes lar weicht 
permile. 


Жаюит | Bararıno QureuLaten 


NEW YO. 
= Telephone, Telegraph and ni Вент Light 
ташы! | Bene ma Е 
“Фоубе- аңа” “өті: 1 Aout Bibs. | Apu zone | 20 Ohm. Invenire! aud Monja be. 
29 5 2.) enced LE ^" ws wo“ | — Y mo 

PHOSPHOR-BRONZE абы an SPRING METAL AND WIRE, superior to German silver or ` BR o YA L 
brass for Electrical Apparatus, Already extensively used throughout the country. Address 
THE PHOSPHOR-BRONZE SMELTING CO. (Limited), INSURANCE "COMPAN Y, 


512 ARCH STREET, PHILADELPHIA, PA. Of Liverpool ан 
Owners of the U. S. Phosphor-Brouze Patenta. Sole Manufacturers of Phosphor-Bronze in the United Білге. Established 1845. 


B d: Fi h Head Өтсе Metropolitan District: 
— 41 & 43 WALL STREET, New York. 

iR TRUSTEES‏ چ 

elatinize | Ге, ADAM NORRIE, BENJ. B. SHERMAN, 


(Trade Mark.) ROYAL PHELPS. 
E. Е. Bi A т. 
== THE BEST INSULATOR KNOWN.== WM- W. MENSHAW, Am't Managere 


DOPTED by all the leading Electric Light Companies, and manufacturers A C ARBON POINTS 
Electrical Machines in the United States, as a substitute for hard rubber, being 
a far better non-conductor, more durable, and costing less than half as much. —iFOR:— 


Send for samples, circulars, and prices, to Electric Lamps and Plates for Batteries. 
COURTENAY & TRULL, | 
We make a superior 


Р.О. Box 2905. ef ч __ No. 17 Dey St., New York. | amps; straight, "Inte esee 


light, and of the greatest 
Our Battery Plates are the bet 


‘Daw medecin И е 
_ Cleveland, Ohie. 


ARC AND INCANDESCENT LICHT. | AMERICAN ELECTRICAL L WORKS, 


THE 
United States Illuminating 00. INSULATED TELEGRAPH WIRI 
90 Chambers St., New DE INBULATED TELEGRAPH WIRE, 
Sole Grantee of all Patents and Rights TELEPHONE AND ELECTRIC CORDAGE, 


owned by ELECT: IC 
THE UNITED STATES ELECTRIC LIGHTING 0, RIO LIGHT WIRE, 
for the City of New York and vicinity. Burglar Alarm and Annunelator Mire, Lead Far Wire Ant 


Тһе Machines and Lamps manufactured for this Company are under OFFI м 
patents of Maxim, Weston, Farmer and others, and СЕ AND FACTORY, 


comprise all the latest improvements in Electric Lighting. 67 - ! 
EUGENE T. LYNCH, STEWART STREET, Providence, R. 1. 


‘on 


President. | EUGENE F. PHILLIPS, Pres. W. H. SAWYER, Sec'y and Electrician. 


COLLEGE 
and caligraph circulars to W. tn E 24 


YEABLES L. BLY, 
to Sreanxs & GronoE,) 


Telegraph and * and Telephone Line Contractor, 


LA o he 
me + Instrumente and 


lectric Bells, je Alano 
37 PEARL STREET, - BOSTON, Mass. 


FOR SALE 
- TWO DYNAMO-ELECTRIC MACHINES, 


Each of 5.000 Candle Power, 
Made by J. E. BEAUNSDORF, New York, 
IN 9000 RUNNING ORDER, 
ALFRED Ғ. MOORE, 3d and Race Sts., 
PHILADELPHIA. 


CHARLES C. SHELLEY, 


> 
10 & 12 College Place, and 66 Park Plaoe, 
NEW YORK. 


Specialty:—Fine Periodical and Pamphlet Work. 


PARAFFINE WAX, 


Crude and Refined. 


For Electrical or Chemical purposes, by 
ths case, barrel or carlond. 


J. W. JONES, 134 Water St., New York. 
ESTABLISHED 1859. 


PLATINUM: 


H. M. RAYNOR, 
25 BOND STREET, NEW YORK.) 
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LIVERPOOL 


AND 
LONDON AND GLOBE 
INSURANCE СО. 


-| Wıruram de Pine Srs., New York 


WILLIAM LANC, 
Manufacturer 


METAL GOODS, 


‘Trimmings for Electric Work a Specialty, 
Mua | OOF" So. 6th & First Streets, 
BROOKLYN, Е, D. 


J. H. LONGSTREET, 


Masufacturer of 


Telegraph Instruments, 


AND 


ELECTRICAL APPARATUS 
Of Every Description. 


No. 9 BARCLAY ST,, 


New York. 


C ommercial 


C^ nion A^ ns, E 0. 


(ОҒ LONDON), 
ALFRED PELL, 


Resident Manage. 


37 € 39 Wall Street. 
BOSTON ann SANDWICH 
GLASS CO. 
OFFICE AND SAMPLE ROOMS, 

No. 17 MURRAY STREET, N. Y. 
© E. L. ER 
DAVID THOMPSON, 
MANUFACTURER OF 
CARBONS FOR ELECTRICAL PURPOSES, 


No. 13 RUTGER STREET, 
(Formerly Lush Street.) 
NEWARK, N. J. 


EDUCATIONAL 
> ELEGTRIGAL 


APPARATUS 
SUPPLIES, 


With elementary In- 
structions for 
YOUNG PEOPLE. 


Address for circular, 
CURT W. MEYER, 11 Dey St., М. Y. 


X 90 Cur Trial. 


Aste, Complete, Compact and ficient Li 


sent out es 
yo E JONES & BR +, Cincinnati., о. 
for circular and menti 


^ thi 


VIT ELE d 


PULLEYS, SHAFTING, HANGERS, erc., 


+A SPECIALTY< 


Send for Illustrated Price List to the Manufacturers 


А. & F. BROWN, 
No. 43 Park Place, 


Wonks i 


$7, 59 and 61 Lewis Street, 
60, 62, 64 and 66 Cannon Street, 


NEW YORK. 
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--STANDARD ELECTRICAL WORKS | 


TELEGRAPH AND TELEPHONE INSTRUMENTS. 


AUTHORIZED MANUFACTURERS OF 


& ; American Bell Telephone Co.'s Telephonic Apparatus, 


BELLS, SWITCH BOARDS, &c., &c. 
Only manufacturers of POST'S MAGNETO BELLS, Burglar Alarms, Annuneiators, 
Call Bells, Fire Alarm Apparatus, Medical Batteries, Agents for Roebling’s Line Wire, 
Ж. Large Stock Batteries, Office and Annunciator Wire, Telephone Cord, &c.; Electric 
Light Wire and Supplies. 
SEND FOR ILLUSTRATED CATALOGUE, 


STANDARD ELECTRICAL WORKS, 
Cincinnati, Ohio. 


FRASSE & C0., WaterburyBrassCo. 


62 Chatham St., : 
P.O. Box879. NEW YORK. 
Manufacturers of. |8НЕЕТ BRASS, BRASS RODS 
Engine Lathes, and PURE COPPER WIRE for 
` Speed Lathes, ELECTRICAL PURPOSES, 
sia es Darors: 


MANUFACTURERS 


в, 296 BROADWAY, New York., - 
. |125 EDDY ST, Providence, Б. 1. 
AS 
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STREET LIGHTING—THE PARTZ SYSTEM. 


HE illumination of our streets is yet far from perfect; 
N electricity has made us rather desirous of better 
things, than satisfied with what we have. It is nowhere 
disputed, however, that here electricity has the field entirely 
to itself, and it is simply a better method of appliance, and 
not another agent which is being sought for, Although it 
has been hitherto regarded as a truism, that "all light 
comes from above," it may be possible that electric illumin- 
ation will shoot upwards, lighting laterally, and then be 
again reflected downwards and laterally, by means of suit- 
able apparatus. The accompanying illustration is very 
suggestive of the possibilities in this way. As at present 
most of the electric light is lost at the height of the lamp; 
but with the Partz system the surface of the ground would 
be well illuminated. An electric regulator is 'placed 
beneath the ground, and the rays are shot through an 
enameled hollow cylinder some 10 feet in length. Тһе 
luminous body forms an inverted cone, and the rays are 
again diffused from a reflector. 

The producing apparatus being concealed, it is claimed 
that the eyes will be less dazzled, and the apparatus is also 
capable of being easily regulated and managed. 

No practical exemplification of the system has yet been 
shown, and some objections have been made against it, but 
we believe the idea a very good one, and one which may 
solve the question of illumination in some of its aspects. 


RECENT TELEPHONIC AND MICROPHONIC 
RESEARCHES. 


INVESTIGATIONS OF ТИЕ ELECTRICAL RES 
TACTS, BY MR. SHELFORD BIDWELL—MR. JAMES MOSER'S 
TELEPHONE BATTERIES—MR. D'ARSONVAL'S NEW 
MAGNETO-ELECTRIC RECEIVING TELEPHONE. 


OON after the invention of the Bell telephone, the Edison carbon trans- 
mitter and the Hughes microphone, three true inventions of the first 
order, there sprung up ¿an incalculable number of inventions similar to, if 
not identical with these original creations, and the telephones and micro- 
phones of Messrs, X. Y. and Z. could soon be counted by hundreds. 
"This is a natural phenomenon, following every successful invention either 
in the domain of science or that of. industry ; it is the tribute of endorse- 
ment and approval compelled by success. 

Happily, there are among these later inventors (second-hand inven- 
tors, one might call them), some modest workers who acknowledge their 
obligations to the original invention, and who occupy themselves solely in 
perfecting it, without unduly exaggerating the merit of their own efforts ; 
some of them investigate in a scientific manner the mechanism of the 
phenomena down to the smallest details, varying all of the elements of the 
problem in order to arrive at the value of the influence of each ; while 
others improve the arrangement and construction of the apparatus in order 
to make them better fitted for practical use, extend their uses and applica- 
tions and solve the problems arising daily in the development of these ap- 
plications. It is for some of the researches and apparatus of this class, 
that we to-day assign a space in the columns of Za Nature. 

We will first direct our attention to microphonic transmitters. Since 
Edison and Hughes, the innumerable battery transmitters designed by 
inventors have consisted of carbon contacts, varying in their arrangements, 
their number and their grouping. Some trials made with metallic contacts, 
and semi-conducting powders, һауе not produced very brilliant results, 
and have not, up to the present time, received any practical applications. 
Mr. Shelford Bidwell has studied the phenomenon in all its details, and 
presented the results of his researches to the Royal Society of London, in 
January last. His experiments had for their object, the quantitative deter- 
mination of the influence of varying pressure and varying quantity of cur- 


rent, on the resistance of carbon and metallic contacts. As we cannot 
reproduce this work in extenso, we give herewith the results of these 
researches, such as Mr. Shelford Bidwell has summed up in his communi- 
cation. 


FIRST.— CARBON CONTACTS. 

Changes in pressure produce proportionately greater changes in resis- 
tance when the pressure is slight, than when it is great. Variations in 
resistance are relatively greater, with feeble currents than with powerful 
ones. 

Changes in the intensity of the current produce proportionately greater 
changes of resistance with feeble currents and light pressures, than with 
intense currents and great pressures. 

When the resistance of a carbon contact has been diminished by an 
increase of pressure, it recovers approximately its former value when that 
pressure ceases. The passage of a current whose intensity does not ex- 
ceed a certain limit. depending on the pressure, produces a diminution of 
the resistance as much greater as the current is more intense. When the 
current exceeds a certain limit, the resistance of the contact is then aug- 
mented permanently, and in a greater degree as the pressure itself 
greater. Except in the cases of special arrangements which maintain the 
current constant, the diminution of resistance which results from the aug- 
mentation of pressure is greater than that due to the increase of ,pressure 
alone ; it is also partly due to the augmentation of the intensity of the 
current. It is not proved that the diminution of resistance, which is the 
result of the augmentation of current, should be attributed to the effect of 
temperature. 

SECOND.—METALLIC CONTACTS. 

In the case of bismuth, and probably also in the case of other metals, 
the resistance is as much greater fora given pressure, as the current is 
more feeble. 

An increase in current is accompanied by a diminution of resistance, 
and if the current is brought back to its original intensity, the resistance 
varies but little, and never recovers its first value. 

‘An increase of pressure produces a greater diminution of resistance 
with feeble than with great pressures, and with feeble currents than with 
intenser ones. 

The resistance diminished by an increase of pressure, does not return 
to its original value when the excess of pressure is removed. 

The very different manner in which carbon and metallic contacts be- 
have under variations of pressure and of current, perfectly explain the 
superiority of the former, and their exclusive use in the transmitting 
microphones in use at this day. The very simple principles brought to 
light by the methodical experiments of Mr. Shelford Bidwell, permit the 
grouping, more scientifically and rationally, than has ever been done 
before, of multiple contacts, in order to place them under the best con- 
ditions for working, and to utilize in the highest attainable degree their 
variations of resistance in each particular case, according to the nature of 
the source of electric energy, the nature of the sounds to be transmitted, 
and the length of the line—elements which have so great an influence on 
the variations of resistance of the contacts and the intensity of the cur- 
rent which traverses them. 

We recall the telephonic theatrical audition experiments, made by Mr. 
Clement Ader, at the Exposition of Electricity іп 1881—experiments 
which were, without contradiction, the greatest success of the exhibition. 
"The transmission was effected by the aid of 10 Ader transmitters, 10 
metallic circuits (20 wires), and 80 Ader receivers, which allowed 40 per- 
sons to listen at one time. Mr. James Moser proposes to augment the 
number of receiving telephones and to diminish the number of lines, and 
has reacheg the following result: to transmit speech and music to 100 
telephones at one time, with the aid of a single line wire. The experi- 
ments took place, during last autumn, between the Hippodrome and the 
office of the Societ? Internationale des Téléphones, Place Vendóme. Mr. 
James Moser has obtained this result by constructing true batteries of 
transmitters, induction coils and receiving telephones, the number and 
grouping of which are varied at will, according to the nature of the line, 
the number of receivers, etc. The diagram herewith, see Fig. 1, shows 
how the apparatus was arranged for the experiments made between 


Hippodrome and the Place Vendöme г i 
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REISS TELEPHONE. 


"D subjoined copy of an autograph letter from Ph. 

Reis to Mr. William Ladd, describing his telephonic 
apparatus, appears in the “Journal of the Society of Tele- 
graph Engineers and of Electricians," for March. 


[Corv.] 
INSTITUT GARNIER, 
FRIEDRICHSDORF. 

Dear Stk: I am very sorry not to have been in Frankfort when you 
were there at Mr. Albert's, by whom I have been informed that you have 
purchased one of my newly-invented instruments (telephons), though I 
will do all in my power to give you the most ample explanations on the 
subject. lam sure that personal communication would have been pre- 
ferable, specially as I was told that you will show the apparatus at your 
next scientifical meeting, and thus introduce the apparatus in your 
country. 

Tunes and sounds of 
any kind are only brought 
to our conception by the 
condensations and rare- 
factions of air or any 
other medium in which 
we may find ourselves. 
By every condensation 
the tympanum of our eat 
is pressed inward, by 
every rarefaction it is 
pressed outward,and thus 
the tympanum performs 
oscillations like a pendu- 
lum. The smaller or 
greater number of the 
oscillations made in a 
second gives us, by help 
of the small bones in 
our ear and the auditory 
nerve, the idea of a 
higher or lower tune. 

It was no hard labor 
either to imagine that 
any other membrane be- 
Side that of our ear 
could be brought to make similar oscillations, if spanned in a proper 
manner and if taken in good proportions, or to make use of these 
oscillations for the interruption of a galvanic current. However, these 
were the principles which guided me in my invention; they were 
sufficient to induce me to try the reproduction of tunes at any distance. 
It would be long to relate all the fruitless attempts I made until I found 
out the proportions of the instrument and the necessary tension of the 
membrane. The apparatus you have bought is now what may be found 
most simple, and works without failing when arranged carefully in the 
following manner: 

The apparatus consists of two separate parts, one for the singing sta- 
tion, A, and the other for the hearing station, B. 

The apparatus, А, is a square box of wood, the cover of which shows 
the membrane, 8, on the outside, under glass. In the middle of the lat- 
ter is fixed a small platina plate, to which a flattened copper wire is sold- 
ered, on purpose to conduct the galvanic current. Within the c 
will further remark two screws; one of them is terminated by a little pit 
in which you put a little drop of quicksilver, the other is pointed. The 
angle, which you will find lying on the membrane, is to be placed accord- 
ing to the letters, with the little hole, a, on the point, a, the little platina 
foot, b, into the quicksilver screw, the other platina foot will then come 
on the platina plate in the middle of the membrane. 

The galvanic current coming from the battery (which I compose gener- 


ally of three or four good elements) is introduced at the conducting screw, 


Rzis's TELEPHONE, 


near 5, wherefrom it proceeds to the quicksilver, the movable angle, the pla- 
tina plate, and the complementary telegraph to the conducting screw, s. 
From here it goes through the conductor to the other station, B, and from 
there returns to the battery. 

The apparatus, B, a sonorous box, on the cover of which is fixed the 
wire spiral with the steel axis, which will be magnetic when the current 
goes through the spiral. A second little box is fixed on the first one, and 
laid down on the steel axis to increase the intensity of the reproduced 
sounds. On the small side of the lower box you will find the correspond- 
ing part of the complementary telegraph. 

If a person sing at the station, A, in the tube, x, the vibrations of air 
| will pass into the box and move the membrane above, thereby the platina 
; foot, c, of the movable angle will be lifted up, and thus will open the 
"stream at every condensation of air in the box. The stream will be re-es- 
tablished at every rarefaction. In this manner the steel axis at Station 

B will be magnetic once for every full vibration, and, as magnetism never 
enters or leaves a metal without disturbing the equilibrium of the atoms, 
' the steel axis at Station B must repeat the vibrations at Station A, and 
then REPRODUCE THE 
SOUNDS WHICH CAUSED 
THEM. ANY SOUND 
will be reproduced, if 
strong enough to set the 
membrane in motion. 

The little telegraph 
which you find on the 
side of the apparatus is 
very useful and agreeable 
for to give signals be- 
tween both of the corre- 
spondents. At every 
opening of the stream, 
and next following shut- 
ting, the station A will 
hear a little clap, pro- 
duced by the attraction 
of the steel spring. 
Another little clap will 
be heard at station B, in 
the wire spiral. By mul- 
tiplying the claps and 
producing them in differ- 
ent measures, you will 
be able, as well as I am, 
to get understood by your correspondent. 

I am to end, sir, and I hope that what I said will be sufficient to have 
a first try; afterward you will get on quite alone. 
І am, Sir, 
Your most obedient servant, 
FRIEDRICHSDORF, 13, 7, "63. 


To Mr. WiLLIAM Lapp. 


Рн. Rars. 


Engincering STATES, THAT the details of an interesting exam- 
ination into the interior of the liver, by aid of the electric light, has been 
brought before the Northumberland and Durham Medical Society, by Dr. 
T. Oliver, of Newcastle-upon-Tyne. Ап incision of the liver was made, 

* and the interior of the cyst was lighted up by a miniature Swan lamp en- 
closed in a silver plated brass tube glazed at the end, inserted into the 
wound. The tube was gk in. long and 4} in. internal diameter. It was 
smeared with carbolized oil before being used, and carbolized glycerine 
may in future be used instead of glass for the window of the tube. The 
lamp was lighted after the tube was inserted, and Mr. Payne was per- 
fectly satisfied that the lighting of internal cavities in this way will be 
very useful. He was able to see the internal walls of the cyst, and note 
the signs of disease, The Swan lamp used was abont the size of a bean, 


and gave a light of two or three candles, The lamp is fed by two or 
three cells of Grove or Bunsen, and is kept cool by water ting in 
narrow tubes round the bulb—a head of pressure given to it by 
hanging the can or reservoir from the ceiling. 
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ephony by Means of Electric Currents.” Не describes the way.in which 
he was led, from the study of the human ear, and the manner in which it 
receives the impression of vibratory movements, to the construction of an 
instrument similar in principle, which should reproduce musical tones, 
and even the sound of the voice in speaking. 

A cubical wooden block was pierced by a conical opening, the smaller 
end of which was covered by a thin skin, and to the centre of this skin 
was fastened a narrow strip of platinum, joined to one end of a small 
voltaic battery. Close to, but not touching this strip, was a wire соп- 
nected to the distant receiver, returning thence to the other pole of the 
battery. His receiver was still a simple knitting needle, surrounded with 
a сой of wire, and supported upon a resonant box. Speaking into the 
broad end of the cone, the membrane was thrown into vibration, and in- 
termittent currents were sent to the distant receiver. Here the rapid 
magnetization and demagnetization of the iron core by the interrupted cur- 
rent, gave rise to a series of sounds. Here are his own words as to the 
performance of this early form of instrument: ‘‘1 was able to make mel- 
odies audible to a numerous audience at the Physical Society of Frankfort- 
on-Main. Melodies were sung, not loudly, into my apparatus in a hos- 
pital about three hundred feet away from the listeners, care being taken 
that no sound could be heard by direct means, or by conduction along the 
wires, The sounds of various musical instruments were also clearly re- 
produced, as the clarionet, horn, organ-pipe, and even harmonium or 
piano, when the transmitter was placed on their sound boards, provided 
the tones were within a compass of*about three octaves—F to f". So far, 
articulation has not been reproduced equally well. Consonants, however, 
were in general pretty clearly heard, but not the vowels. The sound, in 
all cases, is of course much feebler than in the originating instrument.” 

Subsequently, Reis achieved greater success in reproducing articulation. 
In a report of Reis's telephone, by a М. Legat, Inspector of Telegraphs 
in Cassel, &c., published in 1862,* the following sentence occurs: 
“ Melodies can be reproduced with astonishing certainty, whilst single 
words, in reading, speaking, &c , were less distinct, although the peculiar 
modulations of the voice in speaking, calling, interrogation, surprise, or 
command were clearly marked.” The instrument described in this report 
is somewhat different from the earlier form. The diaphragm was a collo- 
dion film, and the contact-breaker behind it was lighter, and constructed 
in the form of an S-shaped lever, the longer arm of which was in contact 
with the membrane, while the shorter made and broke the circuit. There 
was no metal disc on the membrane, but the circuit was completed by 
means of the arm on which the lever delicately moved. The receiver, 
moreover, was a small horse-shoe electro-magnet, fixed horizontally to a 
sounding board. The rapid isochronous movement of a light keeper, ad- 
justed by a spring before the poles of the magnet, reproduced the original 
sounds. 

Still more success, as regards articulation, appears to have been achieved 
a little later ; for, in a paper оп Reis's improved telephone, published in 
Germany іп 1863, it is stated: “ Particularly distinct was the reproduc- 
tion of the scale. The experimenters could even communicate to each 
other words ; ‘only such, however, as they had already heard frequently.” 
In confirmation of this may be added the following extract from a recent 
letter received from Dr. Messel: “There is not a shadow of a doubt 
about Reis having actually achieved imperfect articulation. I personally 
recollect this very distinctly, and could find you plenty of car witnesses to 
the same fact.” 

Two or three years later, in 1863, a skillful instrument maker in 
Dublin, Mr. Yeates, showed to the Philos Society, in that ci 


proach was made to the true principle of an 
namely, the employment of a continuous electric current of varying 
strength This was obtained, though the primary object was different, 
by putting a drop of water, or a fragment of moistened paper, between 
the metal disc on the membrane and the adjacent platinum point, which 
completed the electric circuit. Articulation of an imperfect kind was thus 
obtained. Unaware of Reis's improvements, Mr. Yeates also employed a 


* See the Journal of the East German Telegraph Company of that date, or the 
reprint of the paper, In 1863, in Dingler's olyfechnisches Journal, vol. cixix. p. 29. 


+ See No. 15 of Büttger's Polytechnteches Notizblatt. 


simple and a very effective form of electro-magnetic receiver, which de- 
serves to be more widely known. Upon alight sounding box a little 
electro-magnet is supported by a brass pillar. A light iron keeper is 
fastened at one end,' by a flat steel spring, to a wooden bridge, which can 
be raised and lowered by a screw. The distance of the keeper from the 
poles of the magnet can thus be adjusted with great nicety—a point of 
some importance. The ends of the wire round the coils are connected 
with binding screws, to which are joined the line wire leading to the dis- 
tant receiver and the return wire. With this little instrument, an au- 
dience of a thousand people can easily hear musical airs sung into the 
transmitter, which may be many miles away. 

In conclusion of this portion of our subject, we have to acknowledge 
ош obligations to a paper on the electric telephones of Reis and Bell, 
contributed, some years ago, by Professor Barrett, to Good Words. 

About the same time that Yeates, in Dublin, was introducing im- 
provements into the Reis telephone (one of which—the water contact— 
would almost entitle him to a share in the discovery of the undulatory 
principle, since appropriated by Bell), an Italian mechanic, named Man- 
zetti, appears to have designed an instrument for the same end. Unfor- 
tunately, we have no more information respecting this invention than is 
contained in the following extract from the Petit Journal, of Paris, No- 
vember 22, 1865: “А new discovery, which will produce immense re- 
sults in its application to the arts and industries, has recently been added 
to the numerous wonders of this century ; it is the transmission of the 
sounds of the voice by telegraph. The author of this invention is Signor 
Manzetti, of Aosta, who is also the inventor of a celebrated automaton. 
He transmits words with the ordinary telegraph wire, and with an appa- 
ratus more simple than that which at present serves for despatches. 
Henceforth, two merchants may communicate, instantaneously, their busi- 
ness affairs between London and Calcutta, informing each other of their 
speculations, agreements, &c. A number of successful experiments have 
been made, which confirm the practicability of this invention. It also 
transmits musical notes, &c.” 

Our next note refers to a claim which is equally vague as the last, and 
rests upon still more slender foundations— to wit, the ex post facto state- 
ments of the claimant himself. In saying this, we donot, by any means, 
wish to insinuate that these statements are unworthy of credence. We 
give the paragraph as we found it in the Journal of the Telegraph, for 
May, 1877, leaving it to our readers to draw their own conclusions : 
“ There is another claimant in the field for the honor of inventing the 
telephone. Dr. James Davis, of Salisbury, N. C., writes to the Raleigh 
Observer, stating that his ' phonetic telegraph,’ invented ten years ago, 
anticipated the discoveries of Messrs. Bell, Gray, and others. Dr. Davis 
says that he made pen-and-ink drawings at that time, fully illustrating his 
invention, and that he described his apparatus to persons whom he names. 
He declares that his device covered the changing of air vibrations into 
those of electricity, and restoring the air waves after transmission ; that 
his apparatus was more perfect than that which the present inventors ex- 
hibit, and that it could write or register the sounds in a distinct language.” 

Our last quotation is from a source where one would least expect to 
find it, viz., in the post-prandial oration of a Minister Plenipotentiary ! 
At a grand banquet given to Professor Morse in December, 1868, Sir 
Edward Thornton, then our Minister at Washington, said, in the course 
of his response to the toast of his Sovereign, *' Should I have the good 
fortune to live to the age of the venerable professor, I hope to see some 
such improvements as will enable us to carry on vind voce conversation by 
means of the cable. We shall then have merchants on this side of the 
r, discussing their affairs with those of the other at so much a minute, 
We shall hear, perchance, of some love-stricken youth of London or Paris 
whispering soft nothings along the cable to one of those bewitchin; 
syrens of New York at so much an hour, she tempting him all the while 


all run a very good chance of being exploded altogether." 
Considering the occasion, many people would, perhaps, pass by these 
sentiments with a sneer, characterizing them as mere fantastic concep- 
tions, as ideas that are not more than a dream, if, indeed, they would limit 
s to expressions so mild; but we, having the sad fate of the 
Comte du Moncel before our eyes, and being still on the right side of for- 
ty, hesitate to adopt fis course. The British Minister, ‘of comae; spoke 
in jest, but we, seeing that more unlikely things have come to pass, may 
echo his sentiments in earnest. 
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ELECTRIC LIGHT COMPANIES. 


HE wide-spread interest in new applications of elec- 
tricity, and the great expectations in regard to the 
results which are to be accomplished by them, are 
shown in a striking manner, by the rapid increase in 

the number of companies organized for working electrical 
inventions. 

While the remarkable developments of the past few 

ears have afforded large opportunities for the legitimate 
investment of capital, various causes have contributed to 
give prominence to the speculative side of the movement. 

The application of electricity to the useful arts has, for a 
long time, been a peculiarly fascinating subject, and the great 
progress recently made in electrical science, has stimulated 
popular interest, and attracted public attention to a very un- 
usual degree, With strong popular interest has been combined 
great popular ignorance. The subject is, in its commercial 
application, a new one, and very few have sufficient techni- 
cal knowledge to understand even its elementary principles. 
Unscrupulous adventurers and visionary inventors have 
taken advantage of this state of affairs to bring before the 
public a great number of enterprises of little merit—many 
of them purely speculative—and in some cases have suc- 
ceeded in enlisting a considerable amount of capital. 

The great commercial success of some of the leading 
companies, and the large anticipations which are generally 
entertained in regard to the future of the business, have also 
encouraged the formation of new companies. 

While the practical results already accomplished in 
electric lighting are almost unexampled in industrial history, 
it is generally believed, and we think with reason, that these 
results are altogether insignificant in comparison with what 
is to be realized in the near future in this and kindred 
applications of electricity. 

For lighting by isolated plants, both the arc and the 
incandescent systems are, no doubt, established upon a 
secure commercial basis. The same is true of the arc sys- 
tern for lighting from central stations. A large number of 
central stations for supplying arc lights have been established 
in different cities throughout the country, and many of 
these are, we believe, already earning a fair return upon the 
capital invested, with reasonable prospects of largely 
increasing their profits, with larger business, improved 
apparatus, and greater experience in management. The 
incandescent system, however, has not yet demonstrated its 
ability to compete with gas and other means of illumination, 
in a general system of distribution, and we believe its pre- 
sent limitations render such competition, for the time being, 
Commercially impracticable, except in places where the 
superior quality of the light commands a higher price 
than із paid for gas. These limitations, however, 


do not appear to be insuperable in their nature, and im- 
provements in lamps, or in the system of distribution, will 
undoubtedly be devised, which will render the incandescent 
system available for general use. 

Transmission of power by electricity is a field entirely 
untouched, commercially, and it will probably prove a larger 
field, and much more profitable to work than electric 
lighting. Other highly profitable applications of electricity 
will undoubtedly be developed by the perfection of appar- 
atus for generating and distributing large currents economi- 
cally, and all these follow directly in line with the work 
which the electric light companies are now doing. 

The hope of sharing in the immense profits, which must 
result from a diligent cultivation of the field thus opened, 
has been a strong inducement for the investment of capital 
in new companies ; and this has been greatly promoted by 
the extreme facility afforded by the laws of most of the 
States for the creation of corporations involving no personal 
liability of stockholders, and the almost entire freedom of 
the business of such corporations from supervision, restraint, 
or publicity. Very many who could not be induced to 
assume any personal responsibility in regard to a new enter- 
prise, without thorough investigation, readily invest a 
limited amount in it upon the most cursory examination, 
when their liability does not extend beyond the amount 
invested. 

Some idea of. the extent and character of this movement 
may be obtained from the list of electrical companies, 
chiefly electric light companies, which we publish on pages 
134 and 135. This list has been compiled from the official 
records of the State of New York, and from such general 
information as we have been able to obtain in regard to 
two or three of the principal companies doing business here, 
which were organized in other States. As nearly all the 
States in the Union have general laws, under which corpor- 
ations may be organized, and as the mania for speculation 
has been even more prevalent in some of the other States, 
than in New York, the list which we give, probably com- 
prises only a very small part of the companies actually 
organized in the United States. The data obtainable from 
official records are extremely meagre, and do not generally 
comprise even the amount of cash capital paid in; so that 
the information we are able to give, even in regard to 
these is only of the most general characters 

While it is not our purpose to attempt to give the history, 
or present condition, of the different companies, some 
general consideration of the relation of the companies to 
each other, and to the future development of the business, 
may not be entirely amiss. 

Some time since, seven of the principal companies 
formed an association under the name of the Gramme 
Electrical Company, the principal object of which was 
understood to be the enforcement of the Gramme patent, 
and the patents of the associated companies, against all out- 
side of the organization. Although this object does not 
appear to have been pursued as yet in a very vigorous man- 
ner, the Gramme Company still forms the basis of an 
extremely powerful combination, which cannot well be dis- 
regarded. 

It will be observed, that nearly all of the Gramme com- 
panies were organized at a comparatively early date, and all 
of them, with the exception of the Jablochkoff company, 
appear to have taken a much larger share in the legitimate 
development of the business, than any of the companies 
outside of the organization. We think it would be within 
bounds to say, that nineteen-twentieths of all the legitimate 
commercial business done in this country has been done by 
the Gramme companies. Of these, the Brush Company, 
the United States Company, and the Edison Company, 
appear to have secured a much larger share of the business, 


private users and to subsidiary 

1 for furnishing lights from central 
of rights under their patents, 

the Edison - 


The position of the Brush Com in rd to patents, is 
also somewhat different from er or per. that it 
does not own the Brush patents, but holds an exclusive 
license under them from Mr. Brush, at a royalty of twenty 
per cent. upon its receipts from the sale of apparatus. 

We have not been able to ascertain definitely, the amount 
of cash capital invested in the different Gramme com- 
peres: The Brush Company was the outgrowth of the 

elegraph Supply Company of Cleveland, which was 
organized in 1875, with a capital of $100,000, for the pur- 
pose of manufacturing telegraphic instruments, and other 
electrical tus. Some time in 1877, this company 


took up the manufacture of the Brush apparatus, in connec- 
tion with its other business, and in 1880 the name of the 
company was changed to its present form. In 1881, the 


ital of the 
ные 


company was increased to its present amount 
. How much of the original capital stock, or 
of the increased capital stock was issued for cash, we have 
not been able to ascertain, but it is Generally believed that 
the increased stock was not all issued for cash. 

Тһе United States Company was originally organized 
with a capital of $250,002, which has been increased from 
time to time to its present amount of $1,500,000. Of thisit 
appears, from the annual report filed by the company, that 
$970,000 was issued for cash, and $530,000 for patents and 
other property. 

The Weston Company has been practically absorbed by 
the United States Company. Of the capital stock of this 
company $140,000 appears to have been issued for cash, and 
$60,000 for patents. 

Тһе annual report of the Fuller Company shows that 

900 of its stock has been issued for cash, and $664,100 
patents and property. 

The Edison Company was originally organized with a 
capital of $300,000, which has been incre: from time to 
time to its present amount of $720,000. The annual report 
of this company shows that, of this, $312,891 has been issued 
for cash, and for patents and other property. 

Of the capital stock of the American Company $98,750 
appears to have been issued for cash, and the remaining $26, 
250 has, we suppose, been issued for patents or other prop- 
erty. This company has its principal place of business at 
New Britain, Conn., and should not be confounded with the 
American Electric Light Company of New York, with 
which, we are informed, it has no connection. 

Of the capital stock of the Jablochkoff Company, $41,600 

ars to have been issued for cash, and $2,200,000 for 
ents other property. 

^ 'the amount of cash capital directly invested in 

ramme companies, may be safely estimated at 

о four million dollars, . 


ment of the three local companies, which are now 
stations in this city, is, as nearly 


Com-|the facts, between two and three 


very considerable, 
amount with any 


of ision, but should sa: 
the Gramme com "hei ia 


and their 


Judging from the enormous 

by our list, it would seem that sufficient provision has 
already been made for absorbing the surplus cash of even 
the most credulous of capital. 

The total nominal capital of the companies embraced in 
our list, is $122,445,000; deducting from this the 5,000 
capital stock of the three Gramme сотрапі ich were 
not organized in New York, we have $119,120,000 as the 
capitalization of the companies in a single State, 
The population of New York is, in round numbers, about one- 
tenth that of the Union, and if we assume that companies 
have been formed in the other States at about the same rate, 
in proportion to their en as in New York (an 
assumption which we think would not be far out of the 
way), we should have about $1,200,000,000 as 
the nominal capitalization of the electric light, electric 
power and storage battery companies organized in the 
United States. Even these figures do not appear to mark 
the limits of the movement, as new companies are coming 
into existence more rapidly than ever before. 

We have no means of estimating, even er the 
amount of capital actually invested in the i by the 
companies which are DE in our жазары of Red 
Gramme organization, but we believe it to be comparati: 
small. Deducting from the total capital stock of all the 
companies $15,065,000, the stock of the Gramme companies 
and their subsidiary organizations, we have $106,380,000 as 
the capitalization of the other companies. We doubt if all 
these latter companies, together, have invested $500,000 іп 
actual development and prosecution of the business, Sofar 
as the official records disclose the amount of cash capital 
paid into the companies of this ‚group, they show it to be 
very small. The greater part of companies have filed 
no annual report, many of them not yet having been in ex- 
istence for a year, and many of those of earlier incorporation 
having been practically abandoned. rae following are e 
figures in regard to payment of capital given by some of 
reports which have Е filed. 7 
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GRAMME COMPANIES. 


NAME OF COMPANY. Date of Incorportin. | Capital Stock. par rale System. 
The Brush Electric Co... Oct.- 18th, 1875 3,000,000 100 ` Brush. 
The Weston Electric Light Co July 7th, 1877 200,000 100 | Weston. 
The United States Electric Lighting Co ..... ..................| June 8, 1878 | 1,500,000 100 | Weston and Maxim. 
The Fuller Electrical Со................. ...................... Oct. 24, 1878 | 870,000 10 ¡ Fuller and Wood. 
The Edison Electric Light Со....................... ..........| Осы 17th, 1878 720,000 тоо : Edison. 
The American Electric Со...... .. ............................ July 16th, 1880 | 125,000 25 Thomson-Houston. 
The Jablochkoff Electric Lighting Со................ .......... Jan. 27th, 1881 2,250,000 ‘ тоо | Jablochkoff. 

Total. ы. ++ $8,665,000 


OTHER COMPANIES INCORPORATED IN THE STATE 
INCLUDING GRAMME SUB-COMPANIES. 


OF NEW YORK, 


NAME OF COMPANY. Date of Incorporation.| Capital Stock. gar vale ‚System. $ 
The U. S. Electric Engine Co ................................ Oct. 24th, 1877 1,000,000 100 | Sawyer. 
The Hussey Electro Magnetic Engine Со........ ...............| June 21st, 1878 100,000 | 100 Hussey. 
The New York Electric Light Со...............................| Хоу. rth, °“ 5,000,000 100 
The National Electric Light and Power Со.......................| Nov. 20th, “ 300,000 | 100 | Heikel 
The Brooklyn Electric Light Со................................| Пе. 16th, “ 2,500,000 100 
The Dynamo Electric Co....... «| Jan. — 4th, 1879 500,000 100 
The International Electrical Co. Jan. roth, * 24,000 | 100 
The Manhattan Electric Light Co. M A Jan. 18th, “ 3,000,000 10 
The Hussey Electro Magnetic Motor Со.... ee] Шу sth, *" 300,000 50 | Hussey. 
The American Dynamo Electric Machine Со......................| Oct. 27th, CU 5,000 so | Levett-Muller. 
The Metropolitan Electric Light Со................. eee] Feb. 17th, 1880 200,000 40 
The Rochester Electric Light Со...................... | Feb. 23d, “ 100,000 зо | Weston and Maxim. 
The Universal Electric Light Со.............................| April Sth, “ | 10,000,000 | тоо i Beardslee. 
The Arnoux-Hochhausen Electric Со...........................! Sept. 3d, “ 100,000 | 100 | Amoux-Hochhausen. 
The New Electric Light Co ....................................| бер. Sth, “ 100,000 | тоо j Lugo. 
The Brush Electric Light Co., of New York. «| Sept. roth, “ 100,000 | тоо .Brush 
The Lugo Dynamo Electric Co ... we] Oct. 2d, ~ 100,000 | 100° Lugo. 
The Dynamo Electric Power and Light Co...... .| Oct. 13th, “ 5,000,000 100 ! 
The Edison Illuminating Со............. heul Dee 17th, oc 1,000,000 | 100 Edison. 
The Manhattan Electric Light Со..............................| Dec. 20th, “ 600,000 | т 
The Franklin Electric Light Co... ............................| Пе. 23d, 4 600,000 | 1 
The Edison Е. L. Co. of Europe, І4шйей..2....................| Dec. 24th, “ 2,000,000 | 100 | Edison. 
The N. Y. Electric Light Авөосішіоп............................| Dec. 27th, “ 300,000. ! 100 ; Daft. 
The United States Illuminating Co.......... eere ees] Јав. 31st, 1881 1,000,000 | 100 Weston and Maxim. 
The Blanchard Electric Light and Power Со...................... Jan. Irth, “ 1,000,000 то | Blanchard. 
The Higgs Electric Light and Power Co .. қ Jan. uth, “ 500,000 5 | Higgs. 
The Nassau Electric Light Co. SD Feb, Ist, “ 250,000 | 100 | 
The Standard Electric Light Co. Feb. i8, “ 250,000 | 100 . Holcombe. 
The Brush Electric Illuminating Co. Feb. 19th,“ 1,000,000 | тоо , Brush. 
The American Electric Light Co ..............................| April qth, 4 500,000 so ‘Bohm, Fox and Bernstein. 
The Albany Electric Illuminating Co.... .......................| April th, “ 100,00 | 100 Brush. 
The American Electric Light Co.... ...........................| April rzh 4 400,000 20 , Markland. 
The Saratoga Electric Illuminating Со................... шө. | May 2d, “ ; 50,000 ' 100 | E 
The Edison Electric Light Co. of Havana ....................... June 17th, “ ' 1,000,000 ' тоо , Edison. 
The Edison Electric Light Co. of Porto Кіюо............. «u... | June 17th, 4 | 1,000,000 ^ 100 | Edison. 
The Electric Motive Power Co .. June 25th, “ 500,000 | 100 ; 
The Manhattan Electric Power Co. . June 27th, “ 100,000 100 | 
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NAME OF COMPANY. Date of Incorporation, | Capital Steck, par. м System. 
The Brush Electric Light Co., of Rochester. . June 25th, 1881. 100,000 100 | Brush. 
The Excelsior Electric Co. Aug. e Aia $00,000 100 | Hochhausen. 
The Central N Y Electric Light and Power Co. Aug. 24th, 50,000 тоо | Daft. 
The Markland Electric Light and Power Со Sept. 13th, " 600,000 1 | Markland. 
The Levet-Muller Electric Light Co...... Oc. ad, " 1,000,000 | 100 | Hans J. Muller. 
The United Globe Electric Light Co..... Oct. 7th, ~“ 6,000,000 100 
The Mutual Electric Light and Supply Co . Oct 24th, " 500,000 25 |Charles E. Long. 
Тһе American Electric Railway and Power Co.. Oct. 24th, " 10,000,000 25 
The National Electric Light Co. Oct. 28th, “ 1,000 10 
The Edison Co., for Isolated Lighting ...... m -| Хоу. 23d, 1,000,000 тоо | Edison. 
The Crescent Electric Light and Motor Power Co. Dec. Bth, '* 500,000 10 | Holcombe, 
The International Electric Co. . Dec. 500,000 100 
The Edison Spanish Colonial Co. Jan. 100,000 100 | Edison. 
The Union Electric Light and Power Co. Jan. 2,500,000 so |Кейһ. 
The Sheridan Electric Light Co., of N. Y.. ыш -| Jan, аз, " 500,000 so | Sheridan. 
The Metropolitan Electric Light and Power Co., of the United States| Jan. 25th, ‘* 150,000 10 |Е.Н. Beers, 
The Metropolitan Е. L. and Power Co. of Columbia Co., N. Y.State| Feb. E 30,000 25 |F. H. Beers. 
The Daft Electric Light Со.............. ЖЕТЕН ТЕТІ March 3d, “ 500,000 | тоо | Daft, 
The Hathaway Electric Light and Power Со, s... ............. March 9 10,000,000 100 
The Metropolitan Electric Light and Power Co , of the State of N. Y. 300,000 10 |Е.Н. Beers. 
Тһе Swan Incandescent Electric Light Со ................. 0... 800,000 тоо | Swan. 
The Swan Incandescent Electric Light Co., for the Pacific Coast .... 500, 100 |Swan. 
The Light and Force Co А 5,000,000 100 | Faure, 
The Brush-Swan Electric Light Co . . 2,000,000 тоо | Brush-Swan. 
The Electrical Storage and Power Co ....... 100,000 тоо | Buel. 
The New York and Chicago Electric Underground Co, 2,500,000 5 
Тһе Vanderweyde Electric Со 20,000 | roo | Vanderweyde. 
The Fitch Electric Light and Construction Co. 100,000 100 
The Parker Electric M'f'g Со......... m 40,000 тоо | Parker. 
The Metropolitan E. L. and Power Co , of the city of Binghampton.. 75,000 0 |F. H. Beers. 
The Binghampton Magneto Electric Light and Power Co ..... ..... 50,000 10 
The Central American Electric Light Co... 300,000 тоо | Bohm, Fox & Bernstein. 
The New England Electric Storage Co. 2,000,000 тоо | Faure. 
The National Underground Electric Co. . 2,500,000 100 
The Ball Electric M'fg Co....... m . 500,000 тоо | Charles E. Ball. 
The Slattery Incandescent Lamp Co. 200,000 | тоо | Slattery. = 
The Keith Electric Co... . 800,000 тоо, | Keith. 
The Consolidated Electric Light Co . 1,200,000 100 |Sawyer, Man & Knowles. 
The Western States Electric Storage Co.. Oct. 2,000,000 100 | Faure. 
The Star Electric Light and Power Co. of the U. S. Oct. 300,000 10 
Тһе Long Island Electric Light and Power Со .. Oct. 500,000 10 | Hussey. 
The Southern States Electric Storage Co. ...... Oct 215, “ 2,000,000 100 | Faure. 
The Olmsted Electric Light and Power Co. Nov. and, ‘* 1,000,000 тоо | Olmsted, 
The Faure Electric Storage and Light Co. Nov. rg, " 2,000,000 | 100 | Faure. 
The Metropolitan Electric Light and Power Co., of the city of Brooklyn Nov. 17th, “ 1,000,000 ю (|F. H. Beers. 
The Schuyler Electric Light Co......... aan 2... Nov. 17th, “ 1,000,000 100 | Schuyler. 
The Marine Electric Light and Storage Co. Nov. 2310, “ 2,000,000 | тоо | Faure, 
The Empire State Electric Light Co....... Dec, Ist, ° 100,000 25 
The Hussey Electric Light and Power Co. Dec, Ab, * 1,000,000 10 |Hussey. 
The Рһсепіх Electrical Co., for N. Y Dec 8th, = 350,000 100 
The Phoenix Electrical Co., for Canada. Dec 8th, “ 350,000 100 
The New York and Brooklyn Electric Light Co. Dec. goth, “ 25,000 10 
The Standard Electric M'f'g Co. . Jan. asth, 1883. 60,000 100 
The Electrical Accumulator Co. ... тоо | Sellon-Volckmar. 
The Schuyler Foreign Electric Light Co. ^ 100 | Schuyler. 


Grand Toni, | omer € ee 
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Issued for Property. Issued for Cash. 
‘The Arnoux-Hochhausen Electric Со. ...$ 100,000. 
** Lugo Dynamo Electric Co... 99 600. $ 400. 
New York Electric Light Association. 300,000. 
Blanchard E "  & Power Co. 1,000,000. 
** Excelsior Electric Co .. 482,500. 16,750. 
“ Markland '* Light & Power Co. ,000. 
** Sheridan Electric Light Co + 500,000. 
“ Fitch кш EP 100,000. 
Total.. $3,182,100. $17,150. 


It will probably be safe to assume that the “property ” 
for which the stock is issued, consists, in nearly all cases, of 
patents. If the proportion of cash to patents should con- 
tinue the same.through the rest of the list, the amount of 
cash actually paid in to all the companies of this group 
would be a little more than the amount we have indicated. 
Undoubtedly, this does not by any means represent the 
extent of the contribution levied upon the investing public 
by these enterprises. The stock having been issued to pro- 
moters for the patents, has been sold by them to the public 
at large for such prices as could be obtained. How much 
has been realized by the promoters of these companies, in 
this way, no man can tell, but the aggregate amount must 
be very large. 

While the greater part of the companies, recently organ- 
ized, have been devoting their attention principally to ex- 
periments, and to speculation, the principal companies, 
which entered the field at an earlier date, have been stead- 
ily strengthening their commercial position, 

As we have already said, the legitimate business already 
done, has been done almost entirely by the Gramme com- 
panies, and all indications seem to point to a further con- 
centration of the business in their hands, rather than a dis- 
tribution, of any considerable part of it, among additional 
competitors. 

It appears, from a circular recently issued by the Gram- 
me company, that the associated companies own, or control, 
between four and five hundred patents, relating to electric 
light and power. ‘This large number of patents, if used to- 
gether, and backed by the great commercial weight of the 
companies owning them, would prove an extremely formid- 
able obstacle to the success of any outside competitor. 

Considerable misapprehension appears to exist in regard 
to һе relation of patents, to the future development of the 
business. Asthe fundamental principles of dynamo ma- 
chines, arc lamps, incandescent lamps, and other necessary 
parts of the apparatus, have long since become public pro- 
perty, it is by many hastily assumed, that existing patents 
cover only immaterial variations, which are not essential. 
This is an entirely mistaken view. Existing patents, in fact, 
cover a great mass of improvements, some of them import- 
ant in their nature, many of them relating only to details, 
but together, representing the difference between the crude 
and imperfect apparatus of some years since, and the com- 
plete and efficient systems which some of the leading com- 
panies are now introducing. It is quite easy to make oper- 
ative apparatus without infringing any patent, but it is 
extremely difficult, if not altogether impossible, for any 
person, except those who entered the field at an early date, 
to make apparatus which is capable of competing in the 
market, without infringing a good many patents. 

The difficulty of avoiding existing patents has been ma- 
terially increased by the policy, which the principal compa- 
nies have adopted, of not selling detached parts of apparatus, 
so that any competitor has to be prepared to furnish a com- 
plete system, in order to do any business at all. 

To work out all the practical details of an efficient sys- 
tem in the face of these difficulties, and to provide the 
necessary manufacturing facilities for placing any company 
upon a really commercial basis, would require an amount of 


courage, inventive ability, and capital, which few, if any, of 
the organizations, outside of the Gramme companies, can 
bring to bear upon the subject. 

Some comfort and encouragement for the outside com- 
panies may be had from the present lack of harmony among 
the associated companies, in regard to patents, but the con- 
tinuance of this state of affairs can hardly be relied upon. 
The field is lárge enough for the five or six companies that 
are now doing the business, and a combination of patents is 
so plainly for their advantage, that they will. no doubt, find 
some way to settle their differences with each other, when- 
ever the competition of outside companies becomes at all 
serious. E 

Under these circumstances, the outlook for new com- 
panies does not seem very encouraging, and capitalists will 
do well to make very careful investigation, before investing 
much money in them. 


STEAM ENGINES FOR ELECTRIC LIGHTING 
PLANTS. 


BY ROBERT H. THURSTON. 


IL—PRINCIPLES OF ECONOMY ; SPECIAL REQUIREMENTS. 


HE principles of economical working, noted by James 
Watt, and plainly stated by him, were but slowly 
recognized by others, and the improvement of the steam 
engine was. for many years, correspondingly slow. The 
principles that must govern the engineer, in the attempt to 
secure highest efficiency, may be summarized thus: 

1. The greatest practicable range of commercially 
economical expansive working of steam must be adopted; 
the fluid must enter the cylinder at the highest admissible 
pressure, and must be expanded down to the minimum 
economical pressure at exhaust. 

2. The wastes of heat must be made the least possible; 
all loss of hest by conduction and radiation from the engine 
must be prevented, if possible, and the usually much more 
serious waste which occurs within the engine, by transfer 
of heat from the steam side to the exhaust, by "cylinder 
condensation" and re-evaporation, without doing its pro- 
portion of work, must be checked as completely as is 
practicable. This latter condition, as well as commercial 
considerations, limits the degree of expansion allowable. 
It also dictates high speed of engine. 

3. The largest amount of work must be done by the 
engine that it can perform, with due regard to the preced- 
ing conditions. - This condition compels us to drive the 
engine up to the highest safe speed, and to adopt the high- 
est practicable mean steam pressure. 

Тһе first two of the above requirements give maximum 
efficiency of fluid, consistent with commercial economy, and 
the latter gives highest efficiency of machine, In addition 
to these requisites, which are not peculiar to any style of 
engine, or to any one of the innumerable applications of 
steam power, the adaptation of the machine to driving the 
dynamo-electric apparatus of an electric lighting plant, 
compels the designing and constructing engineer to meet 
certain demands which, although not peculiar to this work, 
are, nevertheless, more imperative here than elsewhere. The 
principal of these requirements àre. effective regulation, 
compactness, simplicity of parts, strength and durability, 
and small cost, both of original purchase and of repairs. 
In the attempt to meet these demands, th& modern “high 
speed engine” has gradually taken shape. 

In the time of Watt, a pressure of кезің pounds of 
steam, with condensation, and a low piston speed, equal, 
usually, in feet per minute to about one h- and 
twenty-eight times the cube root of the Jeng ОҒ stroke, 
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tioning the journals, and by securing free and continuous 
lubrication with a good oil or grease. 

Ап engine in which all the above requirements are fully 
met is certain to be a good machine. 

It is not proposed to compare the steam engine with the 
gas engine, or with other motors. The gas engine is, in 
many cases, likely to prove useful in consequence of its 
compactness, cheapness of first cost, freedom from risk, and 
small expense for attendance ; but it is expensive in use of 
fuel, and is rarely as little liable to annoying interruptions 
of operation as the steam engine, and also possesses other 
minor disadvantages. Nevertheless, Otto and Clerk, and 
other inventors and constructors, have greatly improved this 
machine of late, and have brought the expenditure, in ten- 
horse engines, down to twenty cubic feet of gas, or less, per 
hour and per horse-power ; and although this is still double 
the theoretical figure, no one can say how soon the latter 
consumption may not be much more closely approximated 
to. The gas engine is certain to find work in this direction. 
Hot air engines, as yet, give less promise ; but it would be 
rash to predict their total exclusion from the field. 

Water-wheels, especially when used exclusively for sup- 
plying power to the lighting-plant, are, where available, 
thoroughly satisfactory prime movers. 

In studying the steam engine from the standpoint here 
taken, we will divide them, first, with reference to their 
method of driving the dynamo-electric machine, into two 
classes: 


HADDEN'S AUTOMATIC RAILWAY SIGNAL 
SYSTEM. 


URING the past twenty years many attempts have 
been made, in this country and Europe, to provide 
electrical signal systems for railway operation, which should 
not only be correct in principle, but successful in actual 
practice. While great advances have been made in this 
direction, the various arrangements hitherto presented to 
railway managers have contained so many elements of 
weakness, that their general adoption has apparently been 
undesirable. 

When the difficulties attendant upon the operation of an 
automatic system of signaling are considered, it will be 
seen that it is no easy problem to solve. The necessity for 
absolute perfection of operation, without constant super- 
vision ; the tremendously rough nature of the power ap- 
plied to the circuit changing instruments ; the difficulty of 
obtaining proper insulation of electrical contacts, together 
with the exacting requirements of railway service, with its 
issues of safety to life and limb involved, call for an organ- 
ization of instrumentalities which must be far more perfect 
and reliable in operation than in any other department of 
electrical work. 

Mechanical ingenuity of the highest order has hereto- 
fore been displayed in the various devices and arrangements 
employed, but the attainment of success under such cir- 


HADDEN's AUTOMATIC RAILWAY SIGNAL. 


1. Engines which may be used in driving by belt, and! 
which are not adapted for direct connection. 4 

2. Engines especially designed and constructed to be 
coupled directly to the “ dynamo.” 

The first class of engines is in very extensive use, and 
is, by many of the more conservative engineers, still pre- ; 
ferred to the second. The latter constitute the so-called 
“modern” type of engine, and are gradually coming into 
use, some engineers adopting them, both for direct and for 
indirect connection. The best engineers are not yet fully 
in accord in regard to-the question, whether they have 
passed the experimental stagc. 


--- А SO-CALLED ' ELECTRIC FLANNEL,” has been invented, in 
France, by Dr. Claudat, who affirms that it is efficacious against rheuma- 
tism. This flannel contains, per kilogramme of wool, 115 grammes of 
oxides of tin, copper, zinc, and iron. A series of threads of the tissues, 
saturated with these metallic products, are woven alternately with the 
ordinary threads. The flannel so prepared forms a dry pile. М. Drin- 
court, professor of physics at the Rheims lyceum, and М. Portevin, of 
the polytechnic school, have proved, independently, by very precise ex- 
periments, that Dr. Claudat's flannel liberates electricity, either by simple 
contact, or (better) in contact with the products of transpiration when the 


cumstances must depend upon the greatest possible sim- 
plicity of mechanical construction and certainty of elec- 
trical action, rather than upon complicated machinery, 
however ingeniously arranged, which will afford a hundred 
points for faulty operation. 

Among the names of the electrical inventors who have 
made the subject of railway signaling a study, we find that 
of Mr. William Hadden, of this city, who is the inventor 
and patentee of several systems of automatic railway sig- 
nals, one of which is now in successful operation upon the 
Tyrone branch of the Pennsylvania Railroad, and also upon 
the Chicago, Burlington and Quincy Railroad in the West, 
which, it will be seen from the following description and 
diagram, fairly merits praise for extreme simplicity of 
arrangement : 

The system consists of a circuit of one wire, with one 
battery, upon which any number of signals may be placed, 
which may be operated from either end of the section of 
road to be protected, and at any number of intermediate 
points as may be required. The normal position of the 
System is at " safety," or the signal banners out of sight, 
which is obtained by the full power of the battery actuat- 
ing the signal magnets. When a train enters a section thus 
guarded, an instrument, A, connected with the track, breaks 
the main circuit, which causes all of the armatures of the 


tissue is applied to the body. 


signal magnets to be retracted. This movement of the ar- 
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mature levers сі 8 the circuit, introducing one set of 
resistance coils, R, R’ into it at each end of section, so 
reducing the power of the battery that the magnets cannot 
attract their armatures, although the circuit breaker, A, is 
immediately closed, the signals thus remaining in sight, or 
at " danger," protecting the train both in front and behind. 
Asthe train, in its forward progress, leaves the section at 
the opposite end from which it entered, another track in- 
strument, B, is operated, which “cuts out” the resistance 
at that end of the circuit. The removal of this amount of 
resistance is sufficient to enable the battery to actuate the 
magnets, which action will also remove the resistance at the 
other end of the circuit, when the signals will be held 
firmly out of sight, or at “safety.” It will be seen that the 

tion will be the same if the trains enter the section at 
eitherend. In case it is required to operate the signals 
from a number of intermediate points of track interruption, 
such as draw bridges, branch roads, etc., the electrical cir- 
cuit is connected with the bridge or road switch, as shown 
atC. When the switch is thrown over to its furthest limit, 
the circuit is open, and, of course, all signals are at once set 
to “danger.” When it is desired to replace them to 
"safety," the switch is turned back to its first position, 
Butduring this backward movement of the switch, a new 
circuit is formed, which removes all resistances lying beyond 
it, and enables the resistance controlling magnet at the bat- 
tery end of the line to act, such action cutting out the re- 
sistance placed there. In the further movement of the 
switch, the original position is regained without breaking 
circuit, and all signals come to “safety.” 

A great point of advantage in this system is, that the 
track instruments can be placed at such distances from 
each other that the signals will indicate when a train is en- 
tering or leaving the section, and will not come to rest until 
the whole train has come upon the section, or left it ; 
thereby overcoming the serious objection that the engine 
will set the signals to "safety" while a long and slowly 
moving freight train still remains upon the section. 

"The track instruments used are of simple construction, 
and ingeniously arranged to overcome the difficulties which 
arise from being placed where they are liable to be sub- 
merged in water in wet weather, or covered with dust and 
cinders when it is dry, and being continuously subjected to 
the trip-hammer-like pounding of forty ton engines of 
lightning express trains. 

With a cheap and reliable system of automatic signaling, 
such as this appears to be, there should be no excuse for 
any of the accidents resulting from collisions, as they would 
certainly be prevented by its use. 


ROF. AMOS E DOLBEAR made a communication 

before a recent meeting of the American Academy of 

Arts and Sciences, upon a method of electric signals be- 

tween a vessel at sea, in the track of an ocean cable, and 
the shore. 

A large plate attached to an insulated conductor reached 
from the vessel to the bottom, and another plate is merely 
submerged. Between these conductors is a battery and 
Morse key. By interrupting the battery circuit with the 
key, corresponding induced currents are produced in the 
cable, and would affect hand telephones at the shore ends of 
the cable. 

"To signal from the shore to the vessel, use the Morse 
key on shore, and the hand telephone on the vessel. 


=— AT A RECENT MEETING of the Académie des Sciences, the Secre- 
tary reported that Mr Mauser had succeeded in transmitting a message 
through a hundred telephone wires to as many destinations at once. 
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THE BALL UNIPOLAR DYNAMO MACHINE. 


E are indebted to several of our English cotem- 
ies for much interesting аан 

to what has been done in this city with Мг. Ball's 

unipolar dynamo machine, Very little has been heard on 

this side of the water, in regard to this machine, but we are 

now informed that it has been in use here for some time, 

and has produced quite remarkable results. One of these 

machines has der dne taken to England, and a full 

description of it has been given in several of the leading 

scientific papers. 

As it is frequently of great value to know what not to 
do, some general consideration of the principles involved in 
the construction of this machine, may be of service to our 
readers, The following cuts are reproduced from an article 
published in the Engineer: - 


Fic, 1. 


The distinctive features of the machine appear to be 
the use of two armatures, and an arrangement of the field 
magnets, in such a manner, that a single pole only is pre- 
sented to each armature; the winding of the field-coils 
being so arranged, that the place ordinarily occupied by the 
second pole of the field, is made a neutral point. This is 
best shown in Fig. 2, which is a diagram of the arrangement 
of the field and armatures, and the connections of the cir- 
cuit. Exactly what advantage the inventor expects to 
Obtain from this arrangement is not very clear; but the 
following extract from the specification of his English 
patent, may throw some light on the subject: 

* Heretofore, dynamo-electric machines have been so 
constructed, that the armature revolved in the field, or 
within the inductive influence, of two or more poles of a 
magnet or magnets, The communicator of this invention 
has discovered, that by employing only one pole of the 
field-magnet, or what amounts to the same thing, arranging 
the armature to rotate within the inductive influence of only 
one pole of the field-magnet, vastly improved results can be 
obtained; that is, that greater quantity and increased inten- 
sity of current are secured, while at the same time the arma- 
ture will require very much less power to effect its rotation, 
than would be necessary if rotated in the field of two or 
more poles. 
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“Непсе this invention consists partly in the arrange- 
ment, in a dynamo-electric machine, of an armature rotat- 
ing in the field of only one pole of а magnet. 

“ The said communicator has further discovered that by 
constructing a dynamo-electric machine with two armatures, 
each of which revolves within the inductive influence of 
only one pole of a‘magnet, and connecting the magnet and 
armature helices in one circuit, the quantity and intensity 
of currents generated, will be vastly increased. 

“The said invention, therefore, further consists partly in 
the combination, in a dynamo-electric machine, of two or 
more armatures, each arranged to rotate in the inductive 
field of only one pole of an electro-magnet, both of said 
armatures and the magnet being in the same circuit. 

.."In carrying the said invention into practice, I pro- 
vide a frame consisting of an iron base, with two uprights 
or end pieces of the same material securely bolted to said 
base. There are two parallel bars of soft iron sustained by 
their ends in the uprights; these bars constitute the cores 
of the electro-magnets composing the field. Each of these 
bars is wound with wire to form helices. To the inside of 
each bar is fastened an iron pole-piece; two shafts arc 
arranged in the same line, but independent of each other, 
each having a pulley whereby said shafts, and the armatures 
which they carry, can be rotated in opposite directions— 
i.e., one shaft in one direction, and the other shaft in the 
contrary direction. 


“I provide armatures of any ordinary or suitable con- 
struction carried on the shafts, and located within the in- 
ductive influence of the poles—f.e., one armature is in the 
field of one pole, and the other armature in the field of 
another pole. I also provide suitable commutators. The 
connections established in one manner with unlike poles, 
make the derived currents all of the same direction in the 
external circuit. By altering the connections, the poles 
may be rendered alike, and the current still preserved of 
like direction. Hence my invention is not limited to an 
arrangement involving unlike poles; but when the poles are 
alike, the armatures should revolve in the same direction, in 
which case they may be mounted on one shaft, or on inde- 
pendent shafts, 

“By locating the armatures, however, on independent 
shafts, and connecting the same with the field, the arma- 
tures mutually assist the rotation of each other. As soon 
as the power-driven shaft acquires speed, and generates a 


current, such current, passing into the field, magnetizes the | 


pole-piece of the armature on the other shaft, and by induc- 
tion produces a rapid rotation of such other armature and 
shaft. When power is applied to both shafts, the armatures 
mutually assist each other in like manner, the result being 
that the machine may be driven by relatively very much less 
power, than is required for any other known dynamo-electric 
machine capable of generating the same amount of elec- 
tricity.” 

From the last paragraph, the original idea of the inven- 
tor would seem to be, that by making the armatures revolve 
in opposite directions, they would be made to mutually 
assist each other in such a way, as to greatly diminish the 
power required for driving the machine, or dispense with it 
altogether. 

With regard to the subsequent modification of the 
machine, a writer in the Electrical Review, says: “ From 
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point. ‘These mistakes, if such they may be called, seem to 
have had the effect of inducing Mr. Ball to abandon one 
pole-piece of each armature entirely; the result being the 
machine forming the subject of our article.” 

It requires little technical knowledge to see that the 
mutual assistance theory of the machine is an entire fallacy, 
as no such action could possibly occur, except at the ex- 
pense of a corresponding diminution of current in the ex- 
ternal circuit of the machine. 

The arrangement of field and armatures, adopted in the 
present machine is, so far as we know, novel with Mr. Ball, 
but we venture to suggest, that one reason why his modifi- 
cations of the Gramme machine have not been used before, 
is that their only effect is to diminish the efficiency of 
the machine. Indeed, it seems to us, that Mr, Ball is 
entitled to the credit of having got the Gramme machine 
into so bad a form, that it would require considerable 
ingenuity to render it much worse. What advantages can 
result from the use of two armatures instead of one, and a 
dispersion of the field rather than concentration, we are not 
able to discover, but the disadvantages are apparent upon 
the most casual examination of the subject, and are, as it 
seems to us, very serious in their nature. 

The efficiency of a dynamo machine depends largely 
upon the development of high electro-motive force, per unit 
of length, of the armature conductor. The electro-motive 
force, developed with a given length of armature conductor 
in any machine, depends principally upon the speed of rota- 
tion of the armature, and the strength of the magnetic field 
in which it moves, As there are practical limits, beyond 
which it is not advantageous to go in practice, in’increasing 
the speed of the armature, the designers of all the dynamo 
machines, which are now producing good results in actual 
use, have endeavored, as far as possible, to increase the 
strength of the field. A very slight consideration of the 
problem, is sufficient to show that this is best accomplished 
by bringing the two poles of the field into such relation 
with the armature, that the armature acts as a keeper for the 
magnetic system constituted by the field magnets. With 
this arrangement, all the lines of force of both poles are 
concentrated upon the armature, and pass through it to 
reach the other pole, so that the armature conductors cut 
nearly all the lines of force developed by the field. 

In designing the machine, which we are now considering, 
Mr. Ball has, apparently, carefully avoided taking advantage 
of this construction, and has so arranged the poles of the 
field, that the lines of force passing from one pole of the 
field to the other, have to follow devious paths, in which 
magnetic material is not continuous, With the arrangement 
shown in the cuts, it is evident that the two poles of the 
field system can exert very little, if any, mutual action, 
and the lines of force proceeding from them are, accord- 
ingly, not concentrated, but dispersed. The arrangement 
shown, also involves mechanical difficulties, which must 
prove very serious. It will be observed, that by presenting 
only one pole of the field to each armature, the armature is 


powerfully attracted toward the pole, and the whole strain 
of this attraction is brought to bear transversely upon the 
| armature shaft, while in the machine, as ordinarily con- 
| structed, the attraction in one direction of one pole of the 
| field, is counterbalanced by the attraction in the other 
| direction, by the other pole. 

The duplication of armatures and commutators, is also 


what we can gather, concerning Mr. Ball's experiments, it | extremely objectionable, and, as it seems to us, a modifica- 

appears that when his machine was first tried, it failed to|tion entirely in the wrong direction. The machine would 

give any external effect, either through wrong connections, | be greatly improved by suppressing all of the novel fea- 

or through the current from one armature opposing that | tures, and returning to the ordinary construction, and we 

from the other. Afterwards a good result was obtained by һауе no doubt that one of the armatures would do all the 

revolving the armatures in opposite directions, but it was | work that both do under the present arrangement, and in a 
then found that the connections of the electro-magnets were | more efficient manner, if the field were so arranged as to 

so arranged, that at one side of each armature was а neutral present both poles to it in the ordinary manner. 
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Mr. Robert Sabine has been employed by the promoters 
of the enterprise in England, to make electrical tests of 
the machine, and the following extract from his report 
shows the results obtained : 

. "When I tested the system, the dynamo was run with 
six arc lamps, also said to be of Mr. Ball's invention, the 
dynamo being worked on the ' series ' system, that is to say, 
field-magnets, armatures, and lamps, all joined up in series. 
The speed of the machine was not so regular as could have 
been desired, and the Morin dynamometer, by which the 
power given to the dynamo was measured, would have 
worked steadier, had it been driven quicker, or with a 
heavier load. 

Тһе following are the mean results which I found: 

Current in circuit, ¢ — 15.0 ampéres. 

Potential difference between terminals, e — 195 volts. 

Resistance of dynamo, r — 4.5 ohms. 

Speed of dynamo, 1,650 to 1,715 revolutions per minute. 

Speed of dynamometer, s — 332 revolutions per minute. 

Indicated pull on dynamometer, less pull when circuit 
open, 4 = 52 kilos. 

From these values— 

(1). Given to dynamo for electrical work, 

1.5 ks 
go zye 7 565 p. 
(2). Accounted for in outer circuit, 


с 
745 3.92 h. p. 


(3). Accounted for in inner circuit, 
AF 


1,35 h. p. 
746 35 h. p. 

The proportion accounted for electrically, therefore, 
5:27 = 
5.68 
in the lamps. This would leave only 8 per cent. for the 
so-called Foucault currents. 

Photometric measurements were made with one of the 
lamps, placed apart from the others in a dark recess, the 
light of the five remaining lamps not being measured. 

The following mean results were obtained during the 
observations: 

Current in lamp, 13.9 ámpéres. 

Potential difference, 40.1 volts. 


0,92, of which 7 0.69, was accounted for 


13.9 x 40.1 
746 


Accounted for in lamp, = 0.75 h. р. 


Fic. 2. 


From this it will be observed, that the machine was run 
at an extremely high speed, 1,650 to 1,750 revolutions per 
minute. The measurements made,apparently take no account 
of the loss by friction in the machine, which must be very 
considerable. It will be observed, that the power absorbed, 


was obtained by deducting the amount required for running 
the machine with the circuit open, from the amount required 
for running it with the circuit closed. Even under these 
conditions the tests show a very low efficiency for the 
machine; the gross efficiency being 92 per cent., and the 
net efficiency 69 per cent. Some of the machines with the 
ordinary bipolar field, and a single armature, which are 
now in common use, show a net efficiency of over go per 
cent., even running at a considerably lower speed. 

The results of Mr. Sabine's measurements, do not appear 
to point to any different conclusion from that we have ven- 
tured to suggest upon theoretical grounds, 


NEW YORK ELECTRICAL SOCIETY. 


T the meeting of the New York Electrical Society, 
Friday evening, April 6th, it was decided to make 
its library a circulating one. 

Mr. F. W. Cushing described the latest developments in 
harmonic telegraphy, and Mr. C. O. Mailloux read a paper, 
by Mr. George A. Hamilton, entitled “Оп a Simple For- 
mula for Determining the Insulation of a Section of Wire, 
Measured through an Intermediate Lead." 

Ata meeting of the society, on Friday evening, April 
20th, at the Stevens Institute of Technology, at Hoboken, 
Prof. Henry Morton read an important paper on “The Stor- 
age of Electricity." Edison lamps lighted the room, a two 
horse-power Weston electric motor stood on the lecture 
table, and the lamps and motor were furnished with electri- 
city from the Selon-Volckmar accumulators, The structure 
and principles of the accumulator were fully explained, and 
many interesting experiments made by the lecturer. We 
much regret that the text of this lecture was received too 
late for our present publication, but we will hope to refer to 
it hereafter. 


THE GOLD AND STOCK TELEGRAPH 
COMPANY. 
(Continued from page 106) 


THE UNIVERSAL STOCK TRANSMITTER. 


HERE are two forms of transmitters used for the 
universal instruments, one called the “hand” trans- 
mitter, and the other the “automatic” transmitter. The 
original form is called the “hand " or “crank” transmitter, 
and is still used in some of the cities throughout the 
country, where small installations are required. It possesses 
a great advantage in simplicity of construction, thus doing 
away with the necessity for especially trained or skilled 
employés, while its disadvantages are slowness, and, what 
is a worse quality for printing instruments, irregularity in 
speed. In the hand transmitter the speed is entirely con- 
trolled and regulated by the operator, just as in Morse 
sending, and is, therefore, subject to the changes produced 
by the temperament of the operator, so far as he may be 
affected by local and transient circumstances, such as a 
“rush " of business, distracting sights and sounds, etc. 

The hand transmitter consists of a crank-handle, and 
crank-shaft, geared to a large wheel, so that rotation of the 
crank produces rotary motion of the large wheel in the ratio 
of four turns of the crank for one of the large wheel. A 
ratchet-wheel, click and spring, communicate the movement 
from the crank-handle to the crank-shaft, so that an acci- 
dental backward rotation of the former has no effect on 
the latter. The large wheel occupies the central portion of 
a horizontally placed dial plate, the circumferential portion 
of which is divided into thirty divisions, arranged in the 
same order, and containing the same characters as are 


142 


THE ELECTRICIAN. 


engraved on the peripheries of the type-wheels of the instru- 
ments. Оп the top of the large wheel, and rigidly fixed to 
it, is a pointer extending across the whole face of the dial, 
carrying at one end an arrow-head, and at the other a fish- 
tail, or other distinguishing design. The pointer, or arrow, 
revolves with the large wheel, and serves to indicate to the 
operator which letter or figure on the type-wheels is oppo- 
site the printing pads of the instruments. The characters 
on the dial are as follows, and are placed in order here 
given, traveling in a circle from the spot where the letters 
XII are in an ordinary clock, in the left-hand direction 
around the circle, to the same spot again. Each space con- 
tains two characters, viz.: one letter and one figure— 


ABCDEFGHIJKLMNOPQR.STUVWXYZ&. 
«1284567890044 411 48.1 404 E HEB. 


The object of engraving both the figures and letters on 
the same dial, is simply to avoid the necessity for using two 
dials. The dot at the beginning of the series of characters, 
is the letter-shifting dot, that is, the one on which the type- 
wheels can be shifted to print letters; and the dot at the 
end of the series is the figure-shifting dot. It will be ob- 
served that there are some letters, viz.: C, B, and S, in the 
figure series. They are technically known as "figure C," 
"figure B," and "figure S," respectively, and are placed 
there, because they are required to be used frequently, 
mixed with the figures, in ordinary stock quotations, where 
C, means “Cash;” B, “buyer” or “bid;” and S, “seller.” 

The function of this transmitter is to send over the 
main lines the successive pulsations or waves of current 
which rotate the type-wheels of the instruments, and to 
enable the operator to know, by inspection of the position 
of the arrow on the dial, the position of the type-wheels of 
the instruments. The special portions of the apparatus by 
which these results are secured, are as follows: the large 
wheel, already alluded to above, has on its periphery fifteen 
teeth; a pivoted lever, carrying a wedge-shaped piece on 
one side, and a platina point on the other side, is normally 
held by a spiral spring, with the wedge-shaped piece in a 
notch between two of the teeth in the wheel; when the 
wheel is revolved, the platina point on the lever is pushed 
against another platina point on another pivoted arm, also 
pulled towards the wheel by a spiral spring, but prevented 
from touching the point on the lever, when the latter is 
between two teeth, by a limit pin fixed in the dial plate; 
when the wedge-shaped piece on the first mentioned lever 
falls into a notch between two of the teeth in the wheel, the 
latina points are separated, and the second arm falls 
axainst the limiting pin fixed in the dial plate; the result 
‚sat be that by one revolution of the wheel, a circuit passing 
-Arouyh the platina points will be closed fifteen times, and 
Jered Stteen times; in order to work several circuits, the 
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main lines, and,in consequence, the type-magnets of the 
instruments will attract their armature-levers, causing the 
upper pallets of the latter to be brought down against the 
side of a tooth on the escape-wheels, thus pushing the latter 
forward „sth of a revolution. The type-wheels fixed оп 
the same shafts as the escape-wheels, will be rotated 
through the space occupied by one letter, and the letter 
next to the dot, viz.: A, will be brought opposite the paper. 
If the operator then moves the crank, so as to rotate the 
big wheel and pointer, till the latter is opposite letter B on 
the dial, the platina-pointed lever will fall into the space 
between the first and second teeth on the large wheel; the 
second platina-pointed lever will follow the first one until 
it is stopped by the limit pin, and then the points will be 
separated, and the type-relay local circuit will be opened 
at these points. The type-relay magnets then lose their 
magnetism, their armatures will be withdrawn by their 
retracting springs, and the main circuits will be opened at 
the relay points; the type-magnets of the instruments will 
lose their magnetism, the levers will be withdrawn by their 
springs, and the lower pallets will strike against the side of 
a tooth on the under side of the escape-wheels, and the 
escape and type-wheels will be rotated through th of a 
revolution, and the next letter on the type-wheels, viz.: 
A, will be brought opposite to the paper, in a position to be 
printed from; by successive actions of the nature just 
described, the type-wheels may be rotated to any letter or 
figure in unison with the pointer on the dial. The dial is 
placed in front of the transmitting operator, in a position to 
be conveniently worked by his right hand; on the left 
hand side of the dial, placed so as to be readily operated by 
the.left hand of the operator, is an ordinary Morse key with 
the circuit closer removed; a wire from one of the poles of 
the relay local battery connects to the lever of the key, 
while the lower contact is connected to a wire which com- 
pletes a circuit through the magnets of all the press-relays, 
and thence to the return wire from both the type and press- 
relay magnets back to the other pole of the relay local bat- 
tery, When the operator has rotated the pointer to the 
letter or figure on the dial which he wishes to print he 
stops the pointer there, and while it remains stationary he 
depresses the Morse key-lever, and if he wishes to repeat 
the same letter he touches the key again as often as may be 
required. The press-relays then attract their armatures, 
thus bringing the press-relay points in contact; as each 
press-relay armature-lever is connected to a branch wire 
from the main battery for that circuit, while the lower con- 
tact is connected with the main press-line wire of that cir- 
cuit; the result of this action 1s, that all of the printing 
magnets of the instruments attract their armatures, the 
printing pads press the paper against the type-wheels, the 
letter on the type-wheel which is opposite the pad, is 
then printed, and the paper fed out far enough to leave 
a proper margin and blank space for the next letter 
to be printed on. The method of shifting the type-wheels 
having already been described, it only remains to be said, 
that when the operator wishes to print letters, he first re- 
volves the pointer to the “letter dot," and then depresses 
the printing-key, thus shifting the type-wheels to a position 
in which the letters are opposite the pad; and when he 
wishes to change from letters to figures, he first revolves 
the pointer to the “figure-dot,” and depresses the key, 
when the contrary action takes place; as each key repre- 
sents either a figure, or a letter, at will, it is necessary for 
the operator to bear in mind whether he is printing letters 
or figures, and to avoid transferring his attention from one 
to the other, without first touching the appropriate shifting- 
key, otherwise the instruments will print a letter A, when 
the operator intend them to print a figure 1, and zice versa; 


to set the type-wheels at unison, the operator simply re- 
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volves the pointer four times, without touching the press- 
key, and then leaves the pointer at rest at the " letter dot," 
when all of the instruments will be automatically brought 
into unison with the pointer, The following diagram shows 
the main and local connections for three circuits, worked 
by a hand transmitter: 


A description of the improved automatic transmitter 
will be given in our next article. 


AEROSTATIC ELECTRICITY. 


НЕ ascension of the balloon, the Horizon, which took place from the 

gas works at Villette at noon, terminated at midnight in a fir-wood 
on the left bank of the Aar, a few leagues from Aarau, capital of the 
canton of Argovia. We will not discuss the construction and manceuvring 
of this balloon here, but limit ourselves to congratulating the organi- 
зеге on having followed the example of the ascension of Za Comite de 
1882, in having taken incandescent lamps with them. 

It appears that there were three lamps, fed by a bi-chromate battery, 
and that they worked admirably from 7 o'clock p. m. until the end of the 
journey. 

It is thus seen, that the use of electricity for balloon ascensions is 
becoming generalized, and it may be assumed, that no more nocturnal 
ascensions will be made without them. But it would be an error to believe 
that the use of electricity in the dark regions of the sky is limited to giv- 
ing a cheerful light. The bi-chromate battery is sufficient to support an 
electric lamp in the outside car, which can be used for illuminating sus- 
picious objects, and facilitating a safe descent. The electric current can 
also be made use of to warm the wrostats by means of small platina spirals 
inclosed in glass tubes, and which can be placed in direct contact with the 
hands or feet, ‘* However feeble may be the heat of the Swan lamps, 
it can be used to give a very comfortable degree of heat, by having the 
glass thicker than in ordinary lamps." 

The light, graduated by a rheostat, serves to study the stars, while 
the motive power may be utilized to arrest the rotation of the balloon, as 
well as to cause it to rise or fall—the dynamic effects being, of course, 
subordinate to the power of the battery. Тһе electric power could only 
be used as a regulator, and not be forced out of its real fle. The acidu- 
lated water must, however, be well placed, and if it is to be used as 
ballast, means must be adopted to get rid of it easily. —Z'Electricitd. 
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SKETCHES OF ELECTRICAL HISTORY. 
BY WALLACE GOOLD LEVISON. 


X, PART II—EARLY THEORIES OF ELECTRICITY, 
Electricity endured the patronage, during the last cen- 
tury, of a great number of imponderable 
FLUID HYPOTHESES, 
among which that of the Abbe Nollet, who recognized in 
the light which envelops electrified bodies the matter of 


electricity entering or going out, as shown in Fig. 52, was 
ty ing or going x Ме sere 


nated the two simultane- 
ous movements, affluence 
and effluence, and ex- 


тер 
Nollet, the result of im- 
pulsions given by the 
movement of the electric 
particles, as is indicated 
in Fig. 53." Watson, in 
1747, thinks he proves 
afflux and efilux, and uses 
Fig. 52.— The efluent matter escaping from the Pi REI he 
e atmos] 

een ci around an santa 
body. ollet says, in his letter to Franklin, July 1, 1752, “It 
may be added that the affluent matter isthe only one that can 
be contested ; as for the effluent matter, everybody is con- 
vinced of it." But the discovery of the Leyden Jar upset 

the theory, and hypotheses less crude ailed.” 

Among less important fluid theories, several were sug- 
gested, which were but effluvial hypotheses revived under 
new terms. Ellicott дей the surface of an electrified 
body as surrounded with a subtile matter, always in move- 
ment, for as soon as fragments of leaves pt god approach 
such an excited electric they are agitated in all manners,” 

But more important fluid theories have so іш 
themselves upon electrical history that their terms are 
everywhere employed, and first among them was that of 
Franklin, which "gave way only when the calculations of 
Aepinus showed that to explain the repulsion of bodies 
electrified negatively, it was necessary to consider the pon- 
derable molecules of bodies as endowed with a repulsive, 
instead of an attractive tendency, which is contrary to all 
molecular phenomena." 

“ бо, failing to progress with one fluid, two were imag- 
ined, and by attributing to them a sufficient number of 
specific qualities, Symmer, upon the discovery of Du Fay, 
founded the two-fluid theory, and obtained a result more 
satisfactory. But it is evident upon analysis, that in their 
most complete development these theories merely imitate 
the phenomena of electricity as an automaton imitates life, 
The theory of Symmer involved the existence in all bodies 
of two fluids in equal quantities and intimately combined. 
Each is self repulsive and attractive of the other, while both 


* From Nollet's Essai, ёс. A. La Haye. 1747. 
. Cazin. Les Forces Physiques. Paris, 1800. Р. 250. 
. Phil, Trans. 1747. No. 494, p. 788; also рр. 730, 731, and 748, 
Franklin, Loc. Cit, Ed. of 18%. Р. 406, 
Cazin. Loc. Cit, 
. Ellicott. Phil. Trans, 1740, 
. Cazin. Loc, Cit. For Franklin's theory, see Euxc rmıcıam, Vol. II, p. 47. 
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have an attraction for the molecules of material bodies. 
This hypothesis explained the ordinary electrical phenome- 
na. Poisson submitted it to calculation, and by establishing 
it as an admirable mathematical theory, the formulas of which 


Fig. 53.—Abbe Nollet's explanation of attraction and repulsion. The 
diverging raya represent efluent electricity 2 the intermediate spaces, 
designated by arrows, afluent electricity. A small object, H, caught 
dn one of the latter streams, ia carried toward the «есіней body.+ 


accord with the previous experiments of Coulomb, he gave it a 

prestige, which led to its general adoption for a long time. 

But as science progressed, all the fluid theories were found 

defective and gradually retired, though they are still used | 

as a symbolism to aid the memory." 
As they declined, the 


ETHERIAL HYPOTHESIS 


prevailed, of which, in its first form, Benjamin Wilson and 
Dr. Hoadley, in 1756," say : “thus, from the various ap- 
pearances electrical experiments afford, it appears that the 
electrical fluid is as universal and powerful an agent near 
the earth, as that fluid which Sir Isaac Newton, in his Op- 
tics, calls aether." We shall make no scruple, therefore, 
now to affirm that the two fluids are one and the same 
fluid; and it is much more philosophical to do so than to 
suppose two such fluids, each of them equally capable of 
producing those effects, and equally present everywhere, 
which would be multiplying causes where there is no man- 
ner of occasion.” M 

Mr. Benjamin Wilson, supposing that electrified bodies 
receive an additional quantity of electricity, invented the 
term "accumulated," now so much employed with reference 
to so-called storage batteries, and also invented the word 
* circuit," to designate the chain of conductors traversed by 
electricity from one place to another. 

In 1753, the Abbe Nollet concluded the analogy of | 
aether with fire as proved,” and gave publicity to a sugges- 
tion which, in 1774. Mr. R. Lovett modified 10 a second 
"form of the ethereal hypothesis, called the pneuma or 


1 From Nollet‘s Kasal, Фс. A. La Haye. 


Cazin. bid. i 
ka peg and Mr. Benj. Wilson. Obrervations on a Series of Elec. 


Experimente. London, 1706. P. 6. 
le Wilson, Bleetrical Experimenta, 1 
19. William Wateon. Review of Nollet 


don, 1752. 
stters to Benj, Franklin. Phil. 
Ino Jean Paul Marat, Researches 


COLD FIRE HYPOTHESIS, 


which positively characterized the nature of the long popu- 
lar electric fluid. It resembled the ethereal hypothesis in 
claiming the universal diffusion of a subtile matter, and is 
best explained by Lovett’s six fundamental articles: 

* (1st.) That in the beginning, the All Wise and Omnipot- 
ent Creator of all Things formed an universal Aetherial 
Fluid or primary Air, endowed with the utmost purity, sub- 
tility and rarity. 

“(24.) That the whole universe is replete with it. 

“(3d.) That the Aether or pure Airis universal, not only 
in all open spaces, but in the Minutest vacuities of the most 
compact Bodies. 

"(4th.) The Earth is endued with a property of Trans- 
piration, or of breathing forth the most Volatile parts of it 
to a considerable height from its surface. Those effluvia 
become blended, incorporated, and most intimately mixed 
with Particles of the universal pure Aether or primary Air, 
and by that means constitute a secondary Air (the atmos- 
phere) or aerial Fluid, and the only one that could (till now) 
be proved to exist. 

“(sth.) That from the elasticity of its particles ariseth 
an intumescence, a swelling or expanding Property, and a 
constant endeavor of extending their Limits to greater Di- 
mensions; Hence they, and consequently all masses com- 
posed of such elastic particles, mutually repel. 

“ (6th, and last.) That this universal Air, although invis- 
ible, is nevertheless true, and real Fire in the strictest sense 
of the word. This true Fire is either hot or cold, accord- 
ing to the temperature of the Body in which it exists." 

“Heat is an accidental property of fire, generated at 


| pleasure by the mutual attrition of the particles of the 


fire. 


Lovett calls the air pump the pneumatic engine, and the 
electrical machine the electrical engine, since one pumps 
the mixture of effluvia and aether or fire, called the atmos- 
phere, and the other the pure aether or fire itself.” 

Such was probably the sequence of phases of thought 
through which physical philosophy, and with it electrical 
philosophy, has been conducted," "but parallel with the 
idea of imponderable fluids and condensed ether acting 
under the impulses of forces unknown, a more simple hypo- 
thesis developed, which, in various forms, has existed since 
early Greek antiquity, when Epicurus described a doctrine 
advanced by Lucreece, that depicts the üniverse as an 
assemblage of visible masses, obeying the impulsion of 
masses infinitely tenuous and invisible, traversing space with 
enormous celerity, and producing, by collision with the 
former, all the phenomena of gravity, heat, light and elec- 
tricity. Among these, the system of vortices of Descartes, 
was one of the most ingenious, but never impressed itself 
upon modern science, even as a symbolism.”* 

'The ethereal hypothesis gradually merged into a new 
form of this old doctrine," the 


MODE OF MOTION HYPOTHESIS, 


still maintaining the existence of an ether, associated with 
motion as an essential attribute. Thus, Benjamin Wilson, 
in а work dated 1752, says: “When we hereafter speak of 
electric matter, we would be understood to mean the 
aether put into such a motion within a body, as to carry 


. R. Lovett. 
Ibid. P. 8. 
. Ibid. P. 237. 
. Grove, Loccit. 
Loc cit. 
ke. Ex. Nova Mazdeburgica Bk. 4. Winckler, М. F, H. 


The Electrical Philosopher, Worcester, 1774. Р.8. 


Trans. N p. ӘМ. Second Letter, p. wd Ree 
Daile sar le Fea. Parle, 1000, Plate IV. 


пегісі 
ге lex effets ct les causes de lelectricite, Paris, 1743. 
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along with it sulphur and other gross matter. But when 
we speak of the aether, we mean the same fluid, but not 
put into that degree of motion.”* 

This crude conception was one of many steps toward 
the modern hypotheses, which regard electricity generally 
as a mode of motion, some specifically as a polar oscil- 
lation," and which, requiring no improbably qualified 
ethereal fluid, tend now to substitute for the ether an 
extension of the atmosphere itself.” * 


LAYING WIRES UNDERGROUND. 


HE Gramme Electrical Company has taken the initia- 

tive, in regard to a thorough examination of the 

question of underground electrical communication, with a 

view to the adoption of some efficient system, which can be 

made use of by all of the various electrical com 
doing business in this city. 

Some time since, invitations were sent by the Gramme 
Company, to the Western Union, the Baltimore and Ohio, 
the Mutual Union, the American Rapid, the Postal, the 
Bankers and Merchants, and the Gold and Stock Telegraph 
Companies; the Metropolitan Telegraph and Telephone 
Company; the Manhattan, and Mutual District Messenger, 
and the American District Telegraph Companies; the Law 
Telegraph Company, the Holines Burglar-Alarm Telegraph 
Company, and the seven electric lighting companies em- 
braced in the Gramme organization, to attend a meeting on 
April zoth, to be held for the purpose of considering the 
subject of joint action by all the companies interested. 

Representatives of nearly all the companies attended the 
meeting, and also quite a number of prominent scientific 
men. 

After some discussion, the following resolutions were 
adopted : 

Resolved, That, in the opinion of this meeting, the time has arrived 
when it is expedient to make an exhaustive examination of all devices and 
inventions pertaining to the subject of underground electrical communi- 
cation, with a view to determine whether any inclusive system can be 
found which will enable the electrical corporations to establish such com- 
munications. 

Resolved, That itis the sense of this meeting, that the public desire 
to relieve the thoroughfares from poles and wires, is quite in accord with 
the wishes of the corporations, and that the true interest of the share- 
holder is to be found in a permanent, inclusive, and protected system. 

Resolved, 'That the problem presented to the corporations and the 
electrical engineers, is complex and difficult, and, in the opinion of this 
meeting, has not yet been fully solved ; that any system to be adopted 
must combine the highest efficiency with reasonable economy, and serve 
inclusive interests ; that while it is, perhaps, possible for trunk line tele- 
graphs to avail themselves of existing devices, it is not possible, in the 
present state of the art, for services connecting every house in the city so 
10 do, without an expenditure so vast as to be prohibitory in most instan- 
ces, and that, therefore, hasty compulsory legislation is to be deprecated, 
as being destructive to useful and indispensable public conveniences. 

Resolved, That a committee be appointed by the chairman of this 
meeting, either now or hercafter, at his option, consisting of one delegate 
from each electrical corporation invited to be present at this meeting, the 
Governor of the State and Mayor of this city, with power to add to its 
number, which committee shall be authorized to examine the subject in 
respect to its scientific, mechanical, legal, and financial considerations, 


96. Benjamin Wilson. Elec. Expte. 1752. 

37. Birk's Matter and Ether. London, 1862. 

28, Grove, loc. cit., p. 0. W. Mattieu Williams. The Fuel of the Sun, Hum- 
boldt Library, No. 41. N. Y., 1883. Dr. С. W. Siemen's. Ninctecoth Century 
for April, 

$9. To the literature of this subject has recently been added a amphiet by 
Roald Arents, entitled “The Nature of Electricity and Cosmie."” ford, 3 


panies now | 


with power to adopt such course of procedure as may appear advisable to 
it, after such examination ; and, with the approval of the respective cor- 
4 porations, form a company in the collective interest, and consider such 
inventions and devices in that behalf as may prove to be indispensable to 
a successful installation. 


A meeting of the general committee was held at room 
47, No. 115 Broadway, at 11 A. M., April 25th. 

The committee consists of the following gentlemen : 

Time Telegraph Co., H. L. Bailey, Electrician ; Auto- 
[matic Signal Telegraph Co., А. C. Richards, Treasurer ; 
| Metropolitan ‘Telephone Co., J. P. Davis, Vice-President ; 
Law Telegraph Co., W. A. Childs, Manager; Edison 
Electric Light Co., S. B. Eaton, President; Manhattan 
| District Telegraph Co., H. W. Pope, Vice-President ; Mu- 
| tual District Messenger Co., C. В. Hotchkiss, Vice-Presi- 
dent; Brush Electric Co, T. J. Montgomery, Vice-Presi- 
| dent; Western Union Telegraph Co., D. H. Bates, Vice- 
| President; Fuller Electrical Co., A. B. Chandler, President; 
| Weston Electric Co., C. R. Flint; Baltimore and Ohio Tele- 
| graph Co., C. W. Price, General Manager; Jablochkoff 
| Electric Lighting Co., W. M. Ivins, President; American 
Rapid Telegraph Co, F. H. May, General Manager; 
Holmes Burglar-Alarm, E. Holmes, President; Gramme 
Electrical Co., R. R. Hazard, President ; Postal Telegraph 
Co, H. Cummins, Vice-President; Bankers and Mer- 
chants Telegraph Co., G. S. Mott, S. S.; American Electric 
Co., Elihu Thomson, Electrician; United States Electric 
Lighting Co., L. E. Curtis, Secretary; Fire Department 
Telegraph, Eliot Smith, G. S.; the State of New York, 
Grover Cleveland, Governor; the City of New York, 
Franklin Edson, Mayor. 

Representatives of the Gold and Stock Telegraph Co., 
the Mutual Union Telegraph Co., and the American Dis- 
trict Telegraph Co. have yet to be appointed. 

The committee was organized as follows : 

Chairman, J. P. Davis; Treasurer, R. W. Blackwell; 
Secretary, W. C. Behrens. 

Mr. J. P. Davis, Vice-President of the Metropolitan Tele- 
phone and Telegraph Co., Col. R. R. Hazard, President of 
the Gramme Electrical Co., and Mr. Frederick H. May, 
General Manager of the American Rapid Telegraph Co., 
were appointed to present nominations at the next meeting 
for the permanent sub-committees. 


Mr. Robert B. Minturn said: During the past week I have been in 
| conference with members of the Legislature with reference to the bill, now 
| before the Assembly, compelling companies using wires to place them 
underground. It is my belief, I am glad to say, that that measure will 
mot pass at this session. I am satisfied, however, that a majority of the 
Legislature are in favor of the adoption of some similar bill. The efforts 
of those who are thoroughly convinced of its inexpediency and injustice, 
have alone prevented its passage. We must recognize the fact that this 
feeling in the Legislature is a genuine and honest one, and actuated by 
public spirit, though the lack of proper information on the subject makes 
it extremely liable to injure great public interests. There has been a lack 
of interest shown in this city ; a general feeling among the companies that 
no such ill-advised and injurious measure can possibly pass, but we must 
consider that the Legislature, and the public, are almost wholly ignorant 
of the difficulties to be surmounted. 

In the common interest, 1 urge the necessity of supplying the needed 
information, of showing that it is not unwillingness to spend money, but 
the difficulty of overcoming the almost insuperable obstacles which stand 
in our way, that prevents our acceding to the popular demand ; that we 
propose to deal with the problem, and are ready to adopt any feasible 
"system. 

This organization is one, I consider, of the greatest practical impor- 
tance, and I trust that this committee, which has so energetically taken 
the matter in hand, will be enabled to solve all the problems, and give 
the public a complete and satisfactory system. 
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Мг. W. М. Ivins spoke as follows : 

The importance of this subject has not been overrated by Mr. Min- 
tum. Its difficulties should be discussed with entire frankness, and the 
preliminary steps carefully considered. We are acting primarily for the 
benefit of twenty odd great corporations, and ultimately for the good of 
the entire public. Knowing, as we do, the feeling of our legislators and 
the public, the growing need of electrical communication, and the present 
condition of the streets, it becomes absolutely necessary that we now take 
decided, concerted, harmonious action through the most efficient commit- 
tees we can select. 

Representing, as we can fairly claim, the best scientific and practical 
opinions obtainable on electrical subjects, it is only fit that we should take 
this matter into our serious consideration, and by so doing, place ourselves 
in a position which will enable us to arrive at an immediate business con- 
clusion. 

Remarks were also made by Messrs. J. P. Davis, R. R. Hazard, A B. 
Chandler, T. J. Montgomery, and others. 


This seems to be decidedly a step in the right direction, 
and we hope that good results will come from it. 

While we think the agitation in regard to overhead 
wires is largely founded upon sentiment, it is, nevertheless, 
undoubtedly true, that many inconveniences result from the 
great number of wires which now encumber the streets ; 
and we have no doubt that the companies will find it, in 
the end, greatly for their advantage, for reasons of econ- 
omy, to place their wires underground. The subject, how- 
ever, is an extremely complicated one, and sufficient time 
should be given to it to thoroughly test the different sys- 
tems proposed, so that the best one may be selected. 


OUR PARIS CORRESPONDENCE. 


Paris, April 8th, 1883. ` 
HE French electrical companies do not seem inclined 
to attempt to introduce electrical illumination into 
private houses as the Edison company in New York have 
done. They do not feel encouraged to try such a costly 
experiment at a time when capital is becoming shy, and 
they prefer more remunerative, although less brilliant, oper- 
ations. Amateurs of electricity, and especially inventors, 
do not despair, however, of being able to replace gas by in- 
candescent lamps, and they are now directing their atten- 
tion to the only two methods which do not require the 
employment of electro-motive power in dwellings, viz., 
electric accumulators and batteries. 

I shall not discuss the question of accumulators at pres- 
ent; they are being carefully studied in France and Eng- 
Jand, but we must wait until time has confirmed the results 
obtained, and until a regular system of working shows the 
services that may really be expected. 2 

Тһе knowledge we have of the battery will allow us to 
Le more precise. We must affirm, 4 priori, that the battery 
«an only be used for costly illumination, and that the cost 
шам be put out of the question altogether. Under these 
crcumstances, we find several systems presented and which 
are novel with regard to their details, if not with respect to 


he Comptoir d'Escompte, in Paris, uses the electric 
Light on a large scale by means of a Tarriant bi-chromate of 
ма battery; it is very ingeniously arranged, but it is very 
expensive то work, and not adapted for small spaces. 

M. Gaston Tissandier, the estimable manager of Za 
/taturr, has alv rade a very good modification of the or- 
nary bi chromate of potash battery, so that by regulatin 
ane of the съ and carbons and adding chromic acid, 
Ins gala Lato tarded, and the element is regular and 
tanta for three hou ‘This kind of battery would be the 
шила stable for lighting dwellings, as there are no danger- 


ous or disagreeable emanations, When bi-chromate of pot- 
ash becomes 5o per cent. cheaper, as it is very likely it will, 
the battery will not be too expensive. 

The chloride of silver battery, which has been hitherto , 
confined to laboratories, is the object of two patents that 
have been recently taken out. One of the patents is taken 
by Mr. Mackenzie; the other by M. Scrivanow. It is diffi- 
cult to see any difference between them, except in the 
mounting. A small company has been formed to work the 
Scrivanow patent, but we very much doubt that results will 
be equal to the hopes of the financiers, although some sur- 
prising experiments were made. By using chloride of silver, 
from 150,000 to 200,000 kilogrammetres may be stored in 
a relatively small and light element, but the high cost of the 
salt puts it beyond popular reach, It requires to have a 
regular passion for electricity to purchase batteries at 200 
francs per kilogramme, not to speak of having to use baths 
of agua regis, or of chloro-chromate of potassium dissolved 
in sulphuric or nitric acid. The chloride of silver battery 
may be suitable for medical purposes. M. Gaiffe has 
made a very serviceable model—or for electrical lighters 
for gas—as made by Mr. Boyd, of Lynn (Cheshire), by 
combining it with an induction coil; but we do not believe 
that it can be used (except in some special cases), for do- 
mestic purposes. 

However great may be our wish to see electricity sub- 
stituted for gas, it will take a long time before it can be 
realized. One of the greatest obstacles to be overcome, is 
the necessity of having a motor for driving the dynamo- 
electric machine; in addition to the trouble it gives—the 
expenses being distributed only over a small number of 
lights and for a limited time—there cannot be any economy 
in the use of the light. Neither must it be forgotten that 
the gas fixtures cannot be utilized, and thus we have another 
material loss. On account of all these reasons it can be un- 
derstood how the electric light can only be used for the 
present in workshops, stores, and establishments where large 
spaces have to be lighted up. Some details of the putting 
up the Jablochkoff candles in places in Paris or the neigh- 
borhood, will give the best illustration of this. Few per- 
sons, even in Paris, are aware that there are now nearly 
1,000 lights of this system in working order; some of them 
were put up four years ago, and a list of them will be the 
best evidence of the advantages of the electric light: 

Parc Monceaux. Thecity of Paris purch: and put 
up atits own expense the necessary apparatus for 16 lamps, 
12 of which have been lighted every evening for five 
months past. There are two of Gramme’s auto-conducting 
machines worked by a half stationary engine. 

Magasin and Hotel du Louvre. Sixteen lamps were 
first put up in 1879, and the number was successively raised 
to 80 and 150. 

Magasin du Printemps. The temporary fitting up in- 
cludes 140 lamps; the number will soon be 164, and will 
be eventually 400. 

Grand Opera. Seventy-two lights have been put up in 
the dome to illuminate the painting of the ceiling on gala 
and ball nights. Three of Gramme's machines are used. 

Grand Hotel, Sixty lights, fed by three Gramme ma- 
chines, are used for the reception, dining, and reading 
rooms, and for the principal court. 

Ат Hoei COMMI The court, dining room, and Moor- 

ish hall, as well as the entrances, are lighted up by 32 li; 

fed by two Gramme machines. * 8 p by 32 lights, 
Hippodrome. Nine Gramme machines of 20 lights—one 


| of them auxiliary—are used here, besides 140 Jablochkoff 


candles. There are used, in addition, 28 re, lators, fed b 
28 Стае machines (workshop type), for lighting the 
track. е motive power is supplied bytwo steam engines, 
each of 100 horse-power, m d : x 


ing Co., 20; Baudet, Donon & 

40; Escaude (metal architectural 
work), 6; Perin, Pauliard & Co. (machinists), 16; Jaeggi & 
Perard (machinists), 8; Solier & Co, (locks), 6; Rousin 
(cabinet manufacture), 4; Samuel (cars and wagons), 24; 
Comp. Сеп! des Petites Voitures), 8; Conservatoire des 
Arts et Metiers, 4; Rattier (electric cables), 32; Chantiers et 
Ateliers de la Seine, 8; Comp. de Materiel de Chemin de 
Fer, 20; Ivry Forges, 16; Durenne (copper works), 16; 
oh, (manufacturer), 6; Raynaud, Gui & Co. 

vry), 20. 

We thus come up to a total of 980 lights, without taking 
into account the temporary fittings that were made during 
the holidays; the lighting of the exhibition of PEDES 
the public works, etc. It may be concluded from this, that 
the primitive type of the Jablochkoff candle is, despite the 
so-called ii ements of M. Jamin and others, more than 
ever appreciated. The absence of any mechanism, and the 
care to its manufacture, justify the preference given 
to it by consumers of electric light. 

It is pi to observe, that the complicated mechanism 
of regulators has contributed, to a certain extent, in restrict- 
ing the industrial application of electricity, The slightest 
accident to the apparatus necessitated its being sent to the 
manufacturer; thus a double plant was required. The 
Jablochkoff candle a marked superiority in this 


respect; and, which is only fair to ize also in the in- 
candescent lamp—and this is, perhaps, their best recommen- 
dation of the latter, which, in so far as cost is concerned, 
has a hard struggle with 

However, some factories in France have been lighted up 
with the incandescent lamps. A car factory at Saint Denis, 
near Paris, is lighted with the Maxim lamps, and accumu- 
lators are used. A more extensive trial has just been made 


in the worksh of Lá Buire, no fewer than 400 lamps 
being used. е cost per hour per lamp of two Carcel 
burners is about four centimes, The redemption and in- 
terest of the cost of fitting up, represents only one-half of 
their cost price. 
There is a movement at present to replace gas by elec- 
icity in the Paris Grand Opera. Proposals have been 
to the electric companies, and it is possible that the 
Edison company may be tempted to repeat the successful 
iments that it had with the theatres of Brunn (Mora- 
via) and Brussels. The undertaking would be quite an im- 


t one, as several thousand lamps would be required, 


that this would give the means of extending the electrical 

to a number of houses, and distributing force 

and light іп one of the richest quarters in Paris, The mat- 

teris at present only under discussion, but we have every 
hope of seeing the plan adopted. 

have a few words to say about the experiments made 

' M. Marcel rez in the electrical transmission of force 


ther пате орт 
is а fine subj 
can find scope for their talent, 

In a word, the experiments of M. Marcel have 
drawn public attention to the problem of the electric trans- 
mission of power, but without giving any satisfactory solu- 
tion for industrial purposes, 

Рн. DELAHAYE. 


(Contribution from the Laboratory of the Cooper Union, No. 1.) 
THE APPLICATION OF ELECTRO-CHEMISTRY 
TO THE MEASUREMENT OF ELECTRIC 
CURRENTS. 


BY GEORGE С. GROWER, 


I F an electric current is passed through a solution, called 

an electrolyte, the solution is decomposed, the positive 
constituent (generally а metal) is carried to the negati: 
electrode, and the negative (generally an acid radical) is 
carried to the positive electrode. 

If the electrolyte is a solution of a metallic salt, and the 
electrodes are plates of the same metal, then the negative 
electrode receives a deposit of metal, and the positive loses 
an equal amount, because the acid liberated at it, dissolves 
the same weight of metal with which it was originally 
combined. The solution remains unchan; 

The same current always carries over the same weight of 
the same metal, but if the metal be changed the Iren 
also changed. It is directly proportional to the chemi 
equivalents, that is, the atomic weight divided by the 
valency, thus : if a current is passed through a solution of 
silver, zinc and copper, for every 108 of silver 
deposited 31.5 of copper, and 32.5 of zinc will also be 
deposited. 

The practical unit of current, called an “ampére" will 
carry over ‚oro4 milligrams of hydrogen for each second 
that it acts, To find the deposit of any metal (in milligrams) 
by 1 ampére-second, all that is necessary is to multiply the 
chemical equivalent by .о104. 

This principle is practically used in the measurement of 
electric currents, as follows: 

The metal generally used is copper, and the solution is 
copper sulphate ; the gain in milligrams is divided by .329. 
and this gives the number of ampére-seconds. The fraction 
E eet the weight of copper which ı ampére deposits in one 
sec 
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Several other metals may be used with more or less 
accurate results, but for very small currents, especially if 
working on shunts, even copper does not work well; the 
only metal which can, for such currents, is zinc, and it has 
to be amalgamated. 

The “ Edison " meter, which is the only electro-chemical 
meter of any practical importance, is constructed on the 
following principles. 

A small portion of the current is passed through a bottle 
containing two amalgamated zinc plates, and a solution of 
zinc sulphate. The current deposits zinc on one plate, and 
removes it from the other. Either the gain or loss could 
be taken, but the loss is preferred in practice. It is found 
to be more rezular than the gain, because the deposit on 
the gain plate is not very adherent, and is easily shaken off, 
so that during weighing, if the deposit were used, there 
would be danger of error from its accidental loss. 

The fraction of the whole current, which passes through 
the bottle is constant, and is determined by the relative 
resistance of the bottle and shunt. As the resistance of the 
solution is different at different temperatures, it is necessary 
to put a spool of copper wire in series with the bottle, so that 
when the resistance of the bottle diminishes by an increased 
temperature, the wire increases the same amount, thus 
keeping the whole resistance (and, therefore, the fraction of 
the current through the bottle) constant. 

To prevent the solution from freezing, when the temper- 
ature is low enough, an Edison lamp is placed in the meter, 
which lights when the temperature falls to 40? Fahr., and 
goes out when it gets above that temperature. This is 
effected by a thermal spring, made of a strip of brass and 
a strip of steel riveted together. 

The brass expands and contracts more than the steel by 
changes in temperature. This causes the spring to bend 
more or less, and at the set temperature it makes contact 
between two platinum points and lights the lamp. 


PUBLIC ELECTRIC LIGHTING. 


RECENT number of Nature referring to the operation of the 
Electric Lighting Act, passed during the last session of the English 
parliament, says: Under the terms of that Act, licenses and provisional 
be granted to local authorities, companies, and private indiv 
uals to supply electricity for the purpose of electric lighting over definite 
areas. A large number of applications for licenses and provisional orders 
have already been submitted to the board of trade, in a few instances by 
local authorities, but in the majority of cases by joint stock companies, 
formed for working one or other of the different systems for electric lij 
ing. A number of the * provisional orders" now being promoted lie 
before us, the majority of them being drawn in almost identical terms. A 
perusal of these documents cannot fail to impress the reader, firstly, with 
the great complexity of the question; secondly, with the extreme difficulty 
of striking a fair balance between vested interests and public convenience; 
thirdly, with the great amount of. knowledge and skill displayed in the 
drafting of these provisional orders. It is ап open secret that not only 
the main outlines but also most of the details of these orders are from the 
hand of Mr. J. Fletcher Moulton, F.R.S , whom we must congratulate 


ing them, Now that parliament i: 
hear of further legislative proposals; but if all provi 
well and as wisely drawn as the majority of those before us appear to b 
there can be little doubt that the necessity for separate further legislation, 
and for the promotion of private bills for electric lighting will be removed 
isional orders themselves, it would be im ble within 


therein set forth. of the provisions are naturally directed toward 
questions of municipal rights and parochial law. Leaving aside all these 
matters we come to the more scientific points. Four separate systems of 
distribution are recognized in the provi These are (a) 
“* direct ” system, more familiar under the name of di: ution in parallel 
arc, with ‘‘distributing mains " throwing off ** sel lines” for indi- 
vidual consumers ; (2) "' storage " sy with lines in parallel 
are from storage batteries charged in tently from 
ing station ; (¢) eitherof the above with °“ earth " returns ; (/) 
system, supplying customers in one undivided circuit, We may remark, 
in passing, that it appears to us that the use of ''earth” for return | 


“been granted. 


should be in every case forbidden. If currents of the intensity employed 
for electric lighting are sent through earth in our crowded cities, we shall 
have constant derangements of telegraphs, tel ез, electric bells—in 
fact of all electric appliances which work by feeble currents and use earth 
returns Moreover, as “earth” in practice means usually the employ- 
ment of existing gas pipes or water pipes as returns, the proposal to 
utilize ** earth” for electric light returns, is doubly to be deprecated. 
Amongst other limitations set forth in the provisional orders are some 
which bind the ‘‘ undertakers” to lay down their mains within two years, 
some which prescribe the hours during which the supply of currents must 
be maintained, and some which limit the conditions of supply. Amongst 
the latter we observe, in several of the orders before us, that it is 

that ‘the potential at corresponding points of the positive and negative 
distributing mains shall differ at each point by a constant difference, not 
being less than thirty volts, and not being more than four hundred volts.” 
And that ‘‘such constant difference of potential” is to be termed ‘* the 
standard pressure.” It isto be hoped that the board of trade will be 
much more precise in its limitations. Thirty volts is so low a ‘‘ pressure” 
as to be practically out of the question except with a gigantic outlay in 
copper conductors, whilst four hundred volts is equally inadmissible on 
account of the danger to person. No less an authority than Sir W. 
Thomson has said, that nothing above two hundred volts should ever be 
admitted into a dwelling house. The provision, that “the standard pres- 
sure may be different for different points of the said mains, and for differ- 
ent hours during the period of supply” is bad, and if permitted will 
greatly militate against convenience and uniformity in using the current 
both for light and for motive power. Where the undertakers distribute 
“ alternating ” currents it is provided that the mains should have a “ con- 
stant (?) difference of potential,” or standard pressure of not less than 
forty-five and not more than six hundred volts. Here in we think 
that the board of trade might very wisely insist on a further restriction. 
If steady currents at a pressure of four hundred volts are dangerous, 
alternating currents at four hundred are far more so Yet, here the under- 
takers talk of six hundred! Indeed, considering the risks involved, and 
the difficulty in distributing alternating currents through long lines or lines 
where there is great self-induction ; and also considering that the supply 
of electric currents is not for lighting alone, but for the providing also of 
motive power, it would not be any loss to the public if the use of alternat- 
ing currents under the provisional orders were absolutely disallowed. It 
is true that the patentees of certain specific forms of machine might cry 
out loudly against such a prohibition ; but the public would be guaranteed 
against one source of danger and difficulty. According to the orders, the 
undertakers may charge consumers either by the amount of electric energy 
consumed, or by the quantity of electricity supplied, or by time, or by a 
yearly agreement. In connection with the first of these methods, the pro- 
posal is made to call by the name “ one unit," the ei contained in a 
current of 1000 ampéres, flowing under an electro-motive force of one volt 
during one hour. Most of the provisional orders name sevenpence per 
unit as the price of electrical energy. We have here, for the first time, an 
actual quotation price for energy ; a fact which should be interesting to 
those who have striven so hard to drive into the popular mind exact ideas 
concerning energy and its conservation. One ‘‘ unit” thus defined for 
commercial purposes being 1000 volt-ampéres (i.e. 1000 watts) for one 
hour, and one horse-power being 746 watts, we see that the scale of pay- 
ment is about 514 pence per hour per (electrical) horse-power. 

Into the further provisions for the inspection and testing of mains, the 
inspection of meters, the testing of insulation, provisions for safety, and 
penalties for default in supply, we cannot here enter. Suffice it to say 
that there is no detail that does not appear to have had thought expended 
upon it, no provision that is really superfluous or harassing, по possible 
want or eventuality that does not appear to have been anticipated. Such 


masterly treatment cannot but greatly facilitate the work of the board of 
trade in agreeing to orders and licenses, and will tend to bring about 
unity of method in the organization of the actual work of laying down 
“town supplies so soon as such orders and licenses shall have been granted, 
If it be true that the effect of the Electric Lighting Act has been to pro- 


better guarantees ought to be insisted on that the companies or other par- 
who obtain orders or licenses, as undertakers, should be possessed of 
pital adequate to carry out the projects in hand. A very hasty glance 
at the list of applicants for provisional orders will suffice to show that this 
fea not unfounded. Secondly, it ought to be made impossible for a 
company which has obtained an order for any limited district to delegate 
the responsibility of supplying any section of such district to a sub-com- 
pany. Хо company should be allowed to hold a шош y (if the limited 
monopoly created by the provisions of the Electric Lighting Act be a 
monopoly at all,) of а single square yard of territory which it cannot with 
its own resources supply under the terms of the order or license which has 
1f this principle be not upheld, serious abuses will creep 
in, to the detriment of progress and in contravention of the interests of 
the public, 
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— М. TROUVÉ 15 STATED to have considerably improved the 
bi-chromate battery in the matter of permanency, by super-saturating the 
liquid. He takes 150 grammes of bi-chromate of potash powder to a litre 
of water, and after shaking, adds, drop by drop, 450 grammes of 
sulphuric acid. The liquid warms and the salt dissolves, while no crystals 
are formed on cooling, nor are chrome alum crystals deposited in the cell. 
"Тһе clements are arranged with two carbons to each zinc, the latter being 
so placed that it can be withdrawn from the solution, With twelve 
elements and the solution above described, it is stated that ten incande- 
Scent lamps can be kept at work for five hours, each lamp going ten 
candles. The E. M. F. of the cell is stated to be 2 volts with fresh 
solution. 


Nature SAYS: It is undoubted that Gramme was the first to 
construct a dynamo-electric machine with continuous induction, using 
(independently of Pacinotti) a ring-armature, similar to Pacinotti's ring. 
But regarding the question, who it was that first produced continuous 
dynamo-electric currents, and so was the first to combine, experimentally, 
the principles of Siemens and Pacinotti, Prof. von Waltenhofen offers 
proof (Wied. Ann, No. 2) that this priority belongs to Prof Pfaundler of 
Innsbruck. In 1567, Herr Kravogl, of Innsbruck, showed his electro- 
magnetic motor at the Paris exhibition ; this consists of coils forming a 
hollow ring which rotates round a horizontal axis, while it incloses a bent 
cylindrical rod, tending by weight to take the lowest position, but kept 
suspended in a certain raised position by currents in the coils, whereby also 
thering is rotated — In a letter on this machine, in 1867, Prof. Pfaundler 
proposed to apply Siemens's principle to it, and get electric currents from 
mechanical work of rotation (the battery being included at first with a 
shunt, then quite excluded). This he tried and effected about three 
years later, as a letter dated February 1 1th, 1870, records , Thus Pfaundler 
seems to have produced continuous dynamo-electric currents before 
Gramme, and to have indicated the possibility of getting such currents 
from the Kravogl ring machine in the same year (1867) as Siemen's inven- 
tion of dynamo-electric machines acquired publicity. 
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WR K. FREEMAN, Electrical and Mechanical Engineer; 
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Specialty made of electric light machinery. 
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assessable. Transfer ofice, Long Branch, New Jersey. This company 
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the Continental Telephone Co., and Tropical American Telephone Co , 
for the exclusive rights to operate on the islands of Hayti, San Domingo, 
Jamaica, Porto Rico, Vique Culebra, St. Croix, and St. Thomas. This 
company huy their telephones and transmitters. 
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LECTRO-MAGNETS; The determination of the elements of 
their construction. Translated from 2d edition; T. Moncel 
D Van NOSTRAND, 23.Murray Street, New York. 


HE MoDERN SERVICE OF COMMERCIAL AND RAILWAY TELE- 
GRAPHY, by J. P. Abernethy, Superintendent Telegraph, Cleve- 
land, Ohio. 2d edition. 318 pp. 12mo. Published by the author. 
This volume forms a valuable contribution to the subject of the - 
tical operation of the telegraph. It is addressed directly to the needs of 
operators, and those directly connected with the practical management of 
telegraph systems, and treats of the fundamental principles of the subject. 
without digressing into any hypothesis and mathematical formulae of 
electricity, which would hardly be germane to the scope of the book. 
Matters which come to every one connected with the telegraph, in a prac- 
tical way, are printed asa question, in italics, so as to enable the reader 
to fix upon the subject matter which he seeks. It is written in a clear 
style, and is of value to every one connected with electrical matters. 


ERLY'S ELECTRICAL DIRECTORY FOR 1883 — Published 
by W. Dawson & Son, London.— This, the second annual issue, 
is a most important improvement, and seems to foreshadow, in many 
ways, the '' growing growth” of the electrical industry England, the 
United States, Canada, France, Germany, Russia, and Belgium, have 
furnished the copious lists contained in the 670 of the volume. 
Тһе work is well printed on good, calendered paper (so seldom used by 
transatlantic publishers, except for works de /uxc) and is strongly and 
tastefully bound in cloth. Several useful tables and formulæ, relating to 
telegraphy, electric units. electro-motive force, &c., are given, which will 
add to the practical merits of the work. It might be objected that there 
are too many of the ‘‘ classified trades” represented, but as the publisher 
says: * The public have answered this question themselves, by contract- 
ing specially to have some of the more indirect trades brought under the 
notice of the large electrical trading companies and electricians.” While 
so many trades and industries are seeking the custom of electricians, the 
latter, too, will be glad to have the addresses of the best makers and fur- 
nishers of the manifold materials they require in their industry. A direc- 
tory is essentially a book of changes, and thus, like an almanac, becomes 
of less use as it grows older, so that many errors are inseparable from 
such a work as the present. Mailed, registered, on receipt of $2.60. 
Address, CUMMING & BRINKERHOFF, 219 East 18th Street, N Y, 


TE ELECTRIC LIGHT IN SURGICAL DIAGNOSIS, by Roswell Park, 
A. M., M. D., President of the Chicago Electrical Society, etc., 
22 рр. 8уо. Chicago. 
By the same, E 
SECONDARY BATTERIES; AND THE SO-CALLED STORAGE OF ELEC- 
TRICITY. 16 pp Svo. Reprinted from the Chicago Medical 
Journal and Examiner. 

Not many years ago, electricity was brought to the fore, as the com- 
ing element in medical science. | Unfortunately, it fell into hands incom- 
petent for the work, and it was proclaimed as a panacea, for all the ills 
that flesh is heir to. Changes were rung upon old proverbs ; “throw 
physic to the dogs, electricity is life,” and other half truths were announced 
as facts. The revulsion of feelings, in the skilled members of the medi- 
cal profession: and the broad common sense of the more intelligent portion 
of the community, against such extreme, and untenable grounds, resulted 
in giving a set-back to the legitimate uses of electricity in human disease. 

Some of the later forms of secondary batteries, and incandescent 
lamps, afford the medical profession with new methods, and increased 
means, in diagnosis and operation. 

Dr. Park presents a clear description of the apparatus made by Leiter 
tof Vienna), for the purpose of illuminating the interior of the body, by 
incandescent lights. Instruments for ing the interior of the throat, 
«esophagus, stomach and bladder, are shown. 

‘They consist of modifications of specula with a platinum coil at the 
end, which is kept at a state of incandescence by an electric current, from 
a Faure secondary battery. The circulation of water, in a water jacket 
around the platinum, prevents any injury from the heat from the platinum 
Only three sets of these instruments have ever been sent to this country ; 
and their expense, as well as the special training necessary for their opera- 
n will probably restrict their use for the present to large hospitals 

In using platinum coils, it does not seem as if Leiter availed himself 
of the latest state of the art of incandescence lighting. A carbon fila- 
ment in vacuo, would certainly give more light, when a given quantity of 
heat was radiated from the lamp. Іп a paper, recently read by Dr. Т. 
Oliver, before the Northumberland and Durham Medical Society, an 
interesting description was given of the use of a small Swan incandescent 
lamp “about the size of a bean” which gave two candle power when 
fed by two cells of grove battery. He was able to see the interior of a 
cyst in the liver, by inserting the lamp and speculum in an incision made 
for the purpose. 

These uses of electricity are full of promise, alike to surgeons and to 
electrical inventors, 


THE ELECTRICIAN. 


HOLMES, BOOTH & HAYDENS. 


MANUFACTURERS OF 
SHEET BRASS, BRASS WIRE, RODS ano TUBING, COPPER RIVETS anp BURS, 


Pure Lake Superior Copper V Wire 


— —« FOR ELECTRICAL PURPOSES. *— — — 


4+. INSULATED ELECTRIC LIGHT + 


—— AND :—— 


Patent “K K” Insulated Copper and Iron Wire. 


- The Iron is Specially adapted for Telephone Use. 


No. 49 IGHAMBERS ST., 
NEW YORK. 


No. 506 COMMERCE ST., 
PHILADELPHIA. 


No. 18 FEDERAL ST., 
BOSTON. 


Works at Waterbury, Conn. 


G. W. HUBBELL, Pres. F. T. FEAREY, Sec. and Treas. 


THE AMERICAN 
Electric Storage Company. 


The patents and inventions owned by this company, includin, 
those of NATHANIEL 8. KEITH, cover the damental 
rinciples in the manufacture and use of what are known as 
Recon: ary or Storage Batteries, Accumulators, or 
Electric MAE Ones and have priority over all others in the 
Our fl were invented some years since, and then em- 
bodied all the E ren ‘ures of the storage batteries or accum- 
ulators of the present day. We are now contesting the question 
of d A invention with Faure, Brush and others. 
е offer for sale valuable territory rights in the 
United States. 
ая parties can make favorable arrangements with us 
ee perhaps more so than when the work is more 


po references should always accom) applications. 
Address all communications to a 


- The American Electric Storage Company, 
792 Broad St., Newark, N. J. 


ARC AND INCANDESCENT LICHT. 


THE 


United States Illuminating Co. 


59 Liberty St., New York. 


Sole Grantee of all Patents and Rights 
owned by . 


THE UNITED STATES ELECTRIC LIGHTING CO., 
for the City of New York and vicinity. 


EUCENE T. LYNCH, 


President. 


>EQUITABLE< 


LIFE ASSURANCE SOCIETY. 


OF THE UNITED STATES. 
No. 120 BROADWAY, New York. 


JANUARY 1, 1883. 
(On 444 per cent. Basis.) (On 4 per cent. Basis.) 
Assets, - #48,025,751 | Assets, - $48,025,751 
Liabilities, 37,367,076 | Liabilities, 39,949,454 


Surplus, - $10,658,675 | Surplus, - $5,076,296 


Ratio of Surplus to Liabilities of the leading life insurance 
companies on a four per cent, basis ; 

Asser. Ілавилттея. 

‚025,751 ,949,454 %8,076,206 20.21 

30: OES "Lola 160 

91, 961, 817 93,349, 908 4,011,414 4.94 


SURPLUS, Ratio. 


The amount of New Business transacted 
Equitable Life Assurance Society exceeded the 
ever done by any company in one year, 


INDISPUTABLE INSURANCE 


AND 
PROMPT PAYMENT OF CLAIMS. 


The Equitable having declared its policies, over three 
years in force, to be Indisputable, will p all such a 
able policies at maturity, without емір interest, i: 
after the receipt at the Society's office in New York, of satisfac 
tory proofs of death, together with a valid and satisfactory dis- 
charge from the parties in interest. 


HENRY B. HYDE, President. 


JAMES et ALEXANDER, Ist Vice-Pres. 
AMUEL BORROWE, 2d Vice-Pres. 
WILLIAM _ WILLIAM ALEXANDER, Secretary. 


in 1882 by the 


Life Insurance Agents Ur و‎ ee themselves with 
THE EQUITABLE Ine Te Une m which they will 
el the greatest facilit or sacting business, Fad com- 
lan with the officers at 120 Broadway, New York. 


THE ELECTRICIAN. 


153 


Кои 


LIMITED. 


JULY 41, 1862, 


APRIL 95, 1882, 


The Electric Storage and Light Co, 


Organized under Laws of Massachusetts, 
own the Patents for 


>FAURES STORAGE BATTERIES< 
Electrical E ae, 
Massachusetts, RN A and Connecticut. 


Office, 95 Milk St., Boston, Mass. 


— THE: 


New Champion Mechanical Telephone. 


‘The Most Successful and Complete Automatic Telephone 


FOR PRIVATE BUSINESS LINES. 
Contains late improvements, not heretofore applied to acoustic 
ge Is troubled the least by the wind. “Has ear tube and 
attachments, and handsome walnut cases with nickeled 
trimmings. Uses Galvanized steel wire; works one mile, 
Send for Descriptive Circulars. 


(Mention this paper.) WM, J. BOWEN, Norwalk, Ohio, 


CHARLES WILLIAMS, Jr. 
"> ESTABLISHED 1856- 


TELEPHONIC, TELEGRAPHIC, 


ELEOTRIOAL INSTRUMENTS, 
Electric Bells, Galvanic Batteries, Wire, 


MAGNETS, &c. 
Wholesale and Retail Dealer in 


TELEGRAPH & TELEPHONE LINE MATERIALS 
OF EVERY DESCRIPTION. 
109 and 118 COURT STREET, 


BOSTON, Mass. 


Burke, Fraser & Connett, 


| SOLICITORS OF PATENTS, 


10 Spruce Street, New York. 


Carefuland Thorough Work at Reasonable Prices. Personal 
all business. 


j| | attention of the firm to 


ELECTRICAL INVENTIONS A SPECIALTY. 
Foreign Patents eques iven on questions of va- 
on furenti eli will E sent to ІЗ desiring nenn 


ALFRED F. MOORE, 


Manufacturer of 


INSULATED WIRE“ 


Telephone, 


Electric Light, 
Telegraph, 


OFFICE, ANNUNCIATOR, AND MAGNET WIRE. 
Flexible Cordage, &c., &c. 
200 & 202 N. THIRD ST., - Philadelphia. 


THE ELECTRICIAN. 


(Battery cannot be sent by mall.) 


"Morse" e” Learners Instrument == 
THE BESTE- == 


a full size, well made, complete MO) 

The, “Morse” i TELEGRAP APPARATUS, of the latest and 
best learn: g hans ome an under an: 
and a large Cell of the best Gravity Battery, latest form. DIL Rer 

It is the best working set of Learners' Instruments for short or long lines, from a 
few feet up to twenty miles in length, yet offered. 
You are Sure of getting the BEST THAT IS MADE if yon select the "MORSE." 

Goods sent €. O. 

mc Ba e t 


Te will in every еме refund any remittance made us for these goods, if they are not found 


J. H.- Bunnell 42 Co., 112 Liberty St., New York. 


a ae THE NOTEMAN 
бе Brass Manufacuring Co. Rotary Engine and Pump Co, 


Manufacturers of 24 
SHEET BRASS, COPPER, AND GERMAN SILVER. | TOLEDO, ORUM 


Zinc Rods for Battery Purposes 


PURE COPPER WIRE made from BES 
SUPERIOR COPPER, Conductivi 


Blanks and Shells Made to Order from Bras 


¿i THE 
“ELGIN” 
TELEPHONE, 
FOR PRIVATE LINES. 


«Маде Wholly of Metal.» 


o ever Intro- 


Price $6 Per Set (D 


Ah 
Ex all fostructions foi for 
putting up. 


THE ELECTRICIAN. 


ӘЙ THE LAW BATTERY | 
The Best Open Cireuit Battery 


In every respect, beyond any question whatever. 
SUPPLANTING ALL OTHERS. 


With its introduction, Battery Trouble and Battery Expense 
become things of the past. Now almost universally used 
by the Telephone Exchanges of the whole country. 
SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 


Single Cells, - - Only $1.25, 


MANUFACTURED AND Soup BY THE 


LECLANCHÉ BATTERY. 


(PATENTED.) 


—THE— 


GREAT TELEPHONE BATTERY, 


ТНЕ REALIZATION OY 


SIMPLICITY AND EFFICIENCY 
In Electric Open Circuit Batteries. 


ee Emits no odor. Does not get ont of order. Lasts without renewal from six months to 


to use. 
S азын ыы үзе BY 
all the Telephone Com, Exchanges 'nited States. 
"rhe Pri " imn Battery 18 more nl) and Cheaply citened and Tenawod tham any other battery, Beware of 
gear pe AND WORTHLESS IMITATIONS, 
Every genuine Leclanche Battery has the words Pile-Leclanché stamped on the carbon 


head, Au Others ке 
triam "and Porous Coll Batteries fo? alot any quantity. Zinc and Bel Ammonise of superior qualliy 


THE LECLANCHÉ BATTERY co., 
OR 149 West 18th Street, New York, 


L. G. TILLOTSON & CO., General Agents, 
B & 7 Dey Street, New York. 


DR. JEROME KIDDER’S | 


ELEGTRO-MEDIGAL APPARATUS 


ТИН BEST, na көлдей к the Many Awards they Have Received, ns well as the CONTIN! 
qe ESTIMON FROM ING SCIENTIFIO PRACTITIONERS. ld 


аге covered by letters-patent for improvements rendering them superior to all others, acknowledged. 
Awards of am Premium at Centennial; Alo, First Premium by American Institute Pron 
1872 to 1889 inclusive; Two Silver Medals at Cincinnati Industrial Exposition, in the Fall of Ist 
and Two Silver Medals in Fall of 1892, the highest awards given. Also, Silver "Medal at Char- 
leston, (S. С.) Exhibition, Fall of 1883. MEDAL was awarded by American Institute in 
1875, to distinguish the Apparatus as of the First Order of Importance: 
= Dr. JEROME KippER's IMPROVED No. 1. Physician's Office Electro-Medical Apparatus. 
IMPROVED No. = Physician's Visiting Machine, with turn-down Helix. 
Improve No. З. Physician's Visiting Machine (another form) 
IMPROVED No. 4. ice and Family Machine. 
IMPROVED No. 5. Tip Battery, Ten-Current Machine (see cut), a most 
perfect and convenient apparatus, the invention of Dr. Kidder. 


WE ALSO MAKE AND KEEP ON HAND 
A «+ SUPERIOR CALVANIC CELL BATTERIES, 9—— 
From Six to Thirty-six Cells, 
Also, Combined Galvanic and Faradaio Apparatus; and an 
Improved Pocket Induction Apparatus. 


| Kidder Manufacturing Co. 820 Broadway, N. Y. 


THE ELECTRICIAN. 


ELECTRO-MOTOR. 


Suitable for any work 
Е Gol Tubes Fu КЕЕ 
Мат vigures ete МА 


lee 2% $5.00 
Send for 


Catalogue. 
A. F. FLEISCHMANN, 


Manufacturer of Electrical Apparatus 
27 South 10th St., 
PHILADELPHIA, PA. 


СЕ Branze Telephone Wire. 


The STRONGEST, TOUGHEST, and BEST for line wires of Electric 
ic Telephones. Wi Will not STRETCH nor RUST. ее SNORE, 


Marke, TENACITY more than FOUN times its weight 
Waiont Baraxixe | GMOULATED 

= ыы a re 

^ Phoyfihot- Оңың About ТЬе | About ZW The | 50 Obme. 
NEN EB NUN 


PHOSPHOR-BRONZE RODS, SPRING METAL AND WIRE, superior to German silver or 
brass for Electrical Apparatus, ay extensively used throughout the country. Address 


THE PHOSPHOR-BRONZE SMELTING CO. (Limited), 


512 ARCH STREET, PHILADELPHIA, PA. 
Owners of the U. 8. Phosphor-Bronze Patents, Sole Manufacturers of Phosphor-Bronze In the United Stater. 


т) Gelatinized Fibre, %-- 


—— THE BEST INSULATOR KNOWN.== 


DOPTED by all the leading Electric Light Companies and manufacturers of 


Electrical Machines in the United Statos, ns a substitute for hard rubber, being 
а far better non-conductor, more durable, and costing less than half as much, 
Send for samples, circulars, and prices, to 

COURTENAY & TRULL, 


P. О. Box 2905. No. 17 Dey St., New York. 


(Pat. in U, 8. and. 
D 


miles. 

Used with Galv. Steel Cable 
rod. lilustrated circulars 

[MD E To 


Malcom a Oa. Atwater отт OIERA o 


F. E. KINSMAN & 00, 
ninm" TORK. 


Telephone, Telegraph and Electric Light 


DEALERS IN ELECTRICAL GOODS. 
Inventors’ and Manufacturers’ Agents. 


ROYAL 


INSURAN CES SC OMPANY, 
Of Liverpool, England. 
Established 1845. 

Head Office Metropolitan District: 

41 & 43 WALL STREET, New York. 


TRUSTEES; 
ADAM NORRIE, ||, БЕК), D. SHERMAN, 


еріс 
F. BEDDALL, Manager. 
ww. W. HENSHAW, Ass't Manager. 


CARBON POINTS 


—1FOR:;— 

Electric Lamps and Platos for Batteries. 
e Dura REE 

fone ind ‘of the grentade пе ира Ac 


Our Battery Plates are the best 
in the market. 


BOULTON CARBON CO., 
Cleveland, Ohio. 


SPENCER 4 CROCKER'S 
«+ POCKET ELECTRO- а MACHINE, 3% 


These n. 
pPearance the Fre 
ut are far su eier, 
embodying important improvements, whereb: 
an electro current of much greater Intenaity 
and longer duration i is produced with the same 
charge than instrument extant. 


a with one pair of spon 
electrodes and fing electrode handles, a vial ot 
bl sulphate of mercury. and one spoon, $130. 


mplete assortment of Surgical | 
diay, cod: 
Trusses, 


Crutches, 
FOREIGN GOODS OF OUR OWN 1 
FORTATION, vonstantiy in stock, 
ical me, Elastic Stock- 
foot dien sande ia orders 
WHOLESALE und RETAIL. 


Deni for gar New Miustrated Catalogue, postage 6 cts, 


=~) 


SPENCER & CROCKER, Ohio Dental and Surgical Depot, 


117, 119 & 121 West Fifth St., - Cincinnati, Ohio. 


С ommercial 


КЕР 3 NS. Co. 


(OF LONDON), 
ALFRED PELL, 
Resident Manager, 
37 © 39 Wall Street. 
WRIGHT &!BROWN, 


Solicitors of 


‚AMERICAN AND FOREIGN PATENTS, 
31 Pemberton Sq., Boston, Masa, 


| Refer to Cuanzes M = > | 


| Electrical Instrument 


THE ELECTRICIAN. 


CHARLES C.SHELLEY, 


, 


10 & 12 Oollege Place, and 66 Park Place, 
NEW YORK. 


Specialty:—Fine Periodical and Pamphlet Work. 


PLATINUM. 


H. M. RAYNOR, 
25 BOND STREET, NEW YORK. 


Waterbury BrassCo. 


MANUFACTURERS OF 


SHEET BRASS, BRASS RODS 
and PURE COPPER WIRE for 


ELECTRICAL PURPOSES. 
Derors : 


296 BROADWAY, New York. 
125 EDDY ST., Providence, R. I. 


Mills at Waterbury, Conn. 


J. H. LONGSTREET, 


Manufactorer of 


Telegraph Instruments, 


AND 


ELECTRICAL APPARATUS 


Of Every Description, 


No. 9 BARCLAY ST, 


New York. 
CHARLES L. BLY, 


to Зткавма & Оковок,) 


Telegraph and and Telephone Line Gontractor, 
Manufacturer and Dealer in 
Electrical Instruments and Sapplier, Bı 
Electric Belis, Annunclat Watch- 
and Electric Gas 
37 PEARL "такат, 


FOR SALE 
TWO DYNAMO-ELECTRIC MACHINES. 


Each of 5,000 Candle Power, 
Made by Б E. BRAUNSDORF, New York, | 
ж GOOD RUNNING ORDER, 


ALFRED F. MOORE, 3d and Race Sts., 
PHILADELPHIA. 


Alarms 


BOSTON 4s» SANDWICH 
GLASS CO. 
OFFICE AND SAMPLE ROOMS, 

No. 17 MURRAY STREET, N. Y.| 
REPRESENTED БҮ 

©. E. L. BRINKERHOFF. 


LIVERPOOL 
AND 


LONDON. AND GLOBE 


INSURANCE СО. 
WILLIAM & Pine Srs., New York 
WILLIAM LANG, 
Manufacturer of 


METAL GOODS, 
Trimmings for Electric Work a Specialty, 
Cor. So. 6th & First Streets, 
BROOKLYN, E, D, 
DAVID THOMPSON, 


MANUFACTURER OF 


GARBONS FOR ELECTRICAL PURPOSES, 


No. 13 RUTGER STREET, 
(Formerly Lush Street,) 
. NEWARK, N. Je 


۴ 30 Days Trial, 


A were, Complete, Compact and Eficient Kc 
Т) LEY 


Fy, is sent out On 


RO. „Ginelnnatl., о. 


Дес сын d 


PULLEYS, SHAFTING, HANGERS, erc., 


А SPECIALT Y-« 


PROGRESS А MACHINE WORKS, 


ESTABLISHED 1854, 


Send for Illustrated Price List to the Manufacturers 


A. & F. BROWN, 


No. 43 Park Plac 


e 


57. 59 and 6r Lewis Street, NEW YORK. 


60, 62, 64 and 66 Cannon Street. 


OPULAR SCIBNCE. 


NF 2 
The Humboldt Library of Popular Science contains such stand- | “Тһе Origin of Nations,” by Prof. RAWLINSON. 
works NM, su “The Naturalist on the River Amazons," by H. W. Bates. (In ? 
aan: "by 


parts). 
** Man's Place іп Nature,” “Town Geology," by Canon KINGSLEY; and many others. 
Scientific 


PRICE 15 CENTS EACH NUMBER. 
Write for a Catalogue, or send 15 сепія postage stamps for’ a 
specimen copy, to 


7. FITZGERALD & 00., Publishers, 30 Lafayette Place, New Yorke 


P Works | 


FLAMMARION, Meere ) 


Hoxtey, ‘illustrated | 


E Water," P3 (illustrated). 


THE ELECTRICIAN. 


("ozs 1 ES 


Vol. П. No. 6.] 


JUNE, 1883. 


‚ Copyrighted by WILLIAMS & CO, 1863. 


—— 


ELECTRIC LIGHT ON THE BROOKLYN 
BRIDGE. е 


НЕ most noteworthy of therecent electric light installa- 
tions is the plant erected bythe United States 
Illuminating Company, of this city, for lighting the Brooklyn 
Bridge and its approaches, The intense interest of the 
public in everything connected with the great bridge, and 
the very conspicuous position in which the lights are placed, 
will probably attract .uore attention to this plant than to 
any other which hz, been put in operation for a long time. 
It is a striking commentary on the progress made in 
electric lighting, that when the bridge was commenced no 
one would have thought of lighting it by electricity when 
completed, except as a remote possibility not worthy of 
serious consideration, but when the time came for awarding 
the contract no other light was seriously considered. As 
will be remembered this contract was the subject of ex- 
tremely spirited competition between all the principal 
electric light companies, and was finally awarded by a com- 
mittee of the board of trustees, after an unusually careful 
investigation of the whole subject, The following extract 
from the official report of the committee is of interest, as 
giving the principal considerations by which the committee 
was influenced in making its decision. 

* The proposal of the Edison Company involved the use of incandes- 
cent lights, and was not favorably considered, as it appeared to the com- 
mittee that greater economy of power and more perfect general illumina- 
tion could be obtained, in lighting large spaces, such as the roadways of 
the bridge, by the use of powerful arc lights. 

“ Of the different arc systems represented, the Weston system, used 
by the United States Company, and the Brush system, used by the Brush 
Swan Company, seem to present greater advantages than the others. 
Both of these systems are well-known and have for a long time been in 
successful and very extensive use throughout the country, and the com- 
panies which are introducing them are doing a large business and have 
had great experience in carrying out installations similar to that desired 
for the 

** While there seems to be little room for choice between the two sys- 
tems in regard to reliability of the apparatus for continuous use, the 
Weston system appears, from the facts presented to the committee, 
superior to the Brush in other respects, and especially in economy of 
power, and in safety, 

“ The engineers of the bridge have carefully examined the Weston 
apparatus, and are of the opinion that it is admirably designed and well- 
constructed, and the large number of lights of this system which they 
have observed in operation in New York city appear to be working in a 
very satisfactory manner. 

“Tt appears that tests and measurements which have been made of 
different dynamo machines, with reference to economy of power, and 
especially those conducted by the committee, appointed for that purpose, 
at the Paris Electrical Exposition, show а considerably higher efficiency 
for the Weston dynamo than for the Brush, or for any of the others 


which have been brought into competition with it ; and it is stated by the 
representatives of the United States Company that important improve- 
ments have been made in the Weston machine since these tests were made, 
which makes its superiority in this respect still greater. 

* As the expense of supplying power to operate the lights is to be 
borne by the bridge corporation, and will be continuous, any considerable 
reduction in the amount of power required appears to be a very material 
consideration, 

“In view of the numerous reports of fatal accidents occasioned by 
persons coming accidentally into contact with the wires of electric lighting 
circuits in which a current of very high tension is employed, the com- 
mittee inquired very carefully into the relative safety of the different sys- 
tems submitted, and, from the facts elicited, is convinced that the advan- 
tages of the Weston system in this respect are very marked. ‘The Weston 
lamp is constructed to work with a very short arc or separation between 
the carbon points (the length of the Weston arc being about yy of an 
inch, while the arc employed in the other systems is from yẹ to | of an 
inch in length), and the tension of the current required for working а given 
number of lamps in the same circuit in the Weston system is correspond- 
ingly low. Тһе Weston current is also continuous and uniform, while in 
some of the other systems —notably in the Brush—the current is pulsating 
in its character; and all writers on the subject appear to agree that a pul- 
sating current is much more dangerous than a continuous one of the same 
tension. 

* As the bridge is to constitute a great public thoroughfare, and any 
defect of insulation or accidental displacement of the wires might bring 
the iron work of the structure into the circuit, it seemed to the committee 
in the highest degree objectionable to permit the use of such a current as 
would be capable of doing deadly harm, A current of very high tension, 
especially when it is pulsating in its character, appears to be capable of 
producing injurious, and even fatal shocks, while with a continuous-cur- 
rent of comparatively low tension, such as is used in the Weston system, 
such danger is not to be apprehended,” 

Judging from the character of the work done, the decis- 
ion of the committee, in awarding the contract to the Uni- 
ted States Company, seems to be fully justified, as all the 
details of the installation have been carried out in the most 
careful manner, and the results obtained are extremely 
satisfactory. 

Our illustrations give a good idea of the general effect 
produced by the lights, and some of the more interesting 
details of the plant. 

There are in all, seventy arc lamps of the Weston double 
carbon type, arranged in two circuits of thirty-five lamps 
each, Of these, fourteen are placed on the main span, fifty 
on the approaches, and the remainder in the stations at each 
end, and in the engine house, The two circuits are entirely 
independent of each other, and are so arranged as to take 
in alternate lamps entirely around the bridge, This is well 
shown in the diagram of circuits given in the cuts. As the 
bridge, with its approaches, is more than a mile in length, 
the two circuits comprise more than four miles of line wire. 
Each circuit is worked by two twenty-light Weston dynamos, 
coupled in tension, and driven by an independent Corliss 
engine, of the Watts-Campbell type, Considerable margin 


160 


THE ELECTRICIAN. 


has been provided both in dynamos and steam plant, in 
view of a probable increase in the number of lights. The 
dynamos and engines are placed in the main engine house, 
on the Brooklyn side, and arranged as shown in the cut. 
As the structure of the bridge is mainly of iron, unusual 
difficulties have been encountered in regard to insulation ; 
but these have been surmounted in a very satisfactory man- 
ner, and the arrangement and erection of the circuits is es- 
pecially to be commended. The wire used for the mains is 
insulated by a thick coating of kerite, wound with kerite 
tape, and the whole enclosed in a stout sheathing of braided 
cotton. For the main part of the bridge and approaches, 
the wires are carried along on the face of the trusses, over 
the railway tracks, and secured at intervals of a few feet 
by passing through cleats of wood boiled in paraffine, 


which are bolted to the iron work. Where the 
wires pass around the buttresses at the ends of 
the approaches, or are brought within reach of 


either the foot walk or drive way, they are brought 
together, wrapped with a thick covering of kerite tape and 
enclosed in an iron gas pipe. The wires which are along- 
side of each other are of different circuits, the out and 
return wires of each circuit being on opposite sides of the 
bridge. The lamp posts are mounted on the top of the 
trusses and the wires are taken off inside of the posts to the 
lamps, as shown in the cuts. 

As the alternate lamps are entirely independent of each 
other, in regard both to circuits, and to dynamos and engines, 
the chance of any accidental stoppage of all the lights 
seems very remote; but in order to provide every possible 
safeguard, arrangements have been made for connecting the 
bridge circuits with the lighting stations of the U. S. Illumin- 
ating Co. in New York whenever desired. For this pur- 


pose mains have been run from the stations to the New 
York end of the bridge, and connected with cut-off boxes in 
the bridge circuits, and similar cut-off boxes have been 
placed in the engine house on the Brooklyn side. These 
are shown at A A in our diagram. By closing the switches 
on the Brooklyn side, and opening those on the New York 
side, the bridge circuits are interposed as loops in the lines 
from the stations. 

The engines are to be supplied with steam from the 
main boilers, used for operating the railway on the bridge, 
and as these are not yet in place, the lights are run for the 
present from the Illuminating Company's station on Elm 
Street. 


PROF. S. P. THOMPSON'S NEW TELEPHONES. 


HE telephonic apparatus recently patented by Prof. S. P. Thompson, 

of University College, Bristol, is so simple and in many respects so 
suggestive, that it may be useful, as it certainly will be interesting, if we 
illustrate some of the forms devised by him. The improvements relate to 
telephonic transmitters based upon the principle discovered by Philipp 
Reis іп 1861, namely, that of employing current-regulators actuated, either 
directly or indirectly, by the sound waves produced by the voice. By the 
term current-regulator is meant a device similar to that employed by Reis, 
wherein a loose contact between two parts of a circuit (in which are 
included a battery and a telephonic receiver) offers greater or less resist- 
ance to the flow of the electric current, the degree of intimacy of contact 
between the conducting pieces being altered by the vibrations of the voice. 
In Reis's transmitter, and in Edison's transmitter, and other well-known 


forms of these instruments, the action is indirect, a tympanum of stretched 
membrane or other equivalent organ, such as a diaphragm of mica, being 
used to collect or magnify, or concentrate the vibrations of the voice, and 
to convey them to the point or points of loose contact that regulate the 
current. In other forms of transmitters (for example, some of Hughes's 
microphones), the mode of action is direct, the air waves beating directly 
upon the conductors or electrodes which are in loose contact, without the 


intermediation of a tympanum or diaphragm. Of these two classes of 
telephone transmitters, viz :—those in which the current-regulator is com- 
bined with a tympanum or diaphragm, and those in which the current-reg- 
ulator is acted upon directly by the air waves of the voice, the improve- 
ments relate to the latter only, as Prof. Thompson dispenses with the 


membrane tympanum used in Reis's transmitter; and does not employ 
the tympanic diaphragm of mica used in Edison's transmitter ; he does 
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with nine ciphers following. Similarly the practical unit of electro-motive 
force is the volt, and equals 10" С. G. S. units, 


Therefore by Ohm's law С .£ _ E 1 
rent. R 


. С. S. units of cur- 


E (volts) % I " 

Or, ZA - ----- C(c.G.S. . 
(оз) С (ampéres) 12 C(C. С. S. units of current). 

That is, an ampére, which is a current due to an E. M. F. of one 


1 

10 
unit of current (electro-magnetic). Ап ampére measures current strength. 
lf a current of one ampére intensity flows for one second of time, a 
quantity of one coulomb passes." The cou/omé is, therefore, the unit of 
quantity, These two terms have replaced the old expressions ““ weber” 
and “ weber per second.” 

In the C. С. S system the unit of force is the dyne, a force which will 
give to a gramme a velocity of one centimetre in a second ; if this force 
acts over a distance of one centimetre it does one unit of work, called the 
erg. But instead of expressing the work done by a current in ergs, it is 
desirable to be able to express it in the more popular terms of horse- 
power, which is d rufe of doing work. The number of ergs of work done 
by a current is equal to the product of the quantity of electricity into the 
difference of potential through which it is transferred, both quantity and 
difference of potential, or E. M. F., being measured in absolute units of 
the electro-magnetic system. 

Therefore, W — CE, 

or, W (ergs) —C (coulombs) 10-1 x E (volts) 10%, 

W (ergs) — С (coulombs) x £ (volts) 1o". 

One horse-power is equivalent to lifting 33,000 Ibs. one foot high per 
minute; equals 550 ft. lbs. per second, equals 76 x 10° gramme-centime- 
tres per second. But since the gramme is a unit of mass, to get the 
work done, we must multiply by the gravitating force of a gramme, or 
981; that is, a falling body acquires a velocity of 981 cm. in a second. 
Hence, 76 x 10° gm. cm. per second, equals 746 x 10’ ergs per second. 
Since one horse-power equals 746 х 10! ergs per second, to express the 
above equation for the work of a current in horse-power, we must divide 
by 746 x то". 

W (h. р) =E Coulombs) x Е (volts) то! op 

746 x 10". 
C (coulombs) x Æ (volts) 
74 

It is of the highest practical importance, therefore, that our instru- 
ments for measuring current strength should be graduated іп amperes ; 
and those for difference of potential between two points in volts, in order 
that we may quickly and readily determine the amount of energy absorbed 
between two given points in horse-power, simply by multiplying together 
the numbers expressing ampéres and volts, and dividing the product by 
746. 

Dr. Siemens has suggested that the unit of power be the Watt, which 


volt through a resistance of one ohm, is equal to of a С. С. S. 


W (h. p.) — 


aD of a horse-power. Hence the product of ampéres and volts is 
4 


Watts. 
If we substitute in the general expression for the energy of a current, 


W — СЕ, the valueof C, or E, we have 
и-Ж 
R 

This shows that when the resistance remains constant, the work done 
by a current, or the energy it represents, varies directly as the square of 
the electro-motive force. 

But if an electro-motor be included in the circuit, the reaction be- 
tween the fixed magnets and the moving armature generates an inverse 
E. M. F.; and the actual E. M. F., producing a current through the 
wire connecting the generator and the motor, will be that furnished by 
the source of supply, minus the counter E. М. F. due to the motor. 


Caltimg these Æ and e, the current will be 4 = 
resistance in circuit. 


Hence, Wm СЕ ЕЕ 0. 
R 


where / із the total 


for work done by the generator; 


e(E—e 


and w — 
electrically, 

Let us now illustrate this diagrammatically by the method of Prof. 
Silvanus Thompson, in order to represent to the eye both the maximum 
rate of working and the maximum efficiency of the motor. 

The figure is a square, K 
and either side, as 4 В, 41 
represents ће Е. М. Е. of 
the generator when the 
motor is at rest. B F 
represents the counter E. 

M. F. of the motor. A F 

is, therefore, Æ — г, and 

the area A FH D — Е 
(E— e) and area GLCH 7° 
-e (E — 8. 

If the resistance remains 
constant, these areas will 
represent the energy ab- 
sorbed by the generator, and 
that given out again by the Fig. y А 
motor. In both cases the 
energy is measured electrically, and the machines are supposed to be 
perfect. The ratio of the two areas on the diagram is, accordingly, the 
measure of the efficiency of the motor. 

Fig. 2 is intended to illustrate the law of maximum rate of working. 
The point C is at the middle 
of B D. Since this point 
always lies on the diagonal 
B D, the area representing 
the work done by the motor 
must always be inscribed in 
the triangle 3 C D; and 
of all rectangles so in- 
scribed, the square G Z C H 
has the greatest area. But 
the area of the square is 
exactly half that of the 
rectangle A F H D. 
Hence, work by the motor 
is done most rapidly, when 

0.2. the energy it absorbs is 
Fig 2 half that derived from the 
source of supply. This is known as Jacobi's law of the maximum rate 
of working. The eficieney of the motor is, accordingly, only 50 per 
cent: when it is doing work at the most rapid rate, with a given source of 
supply. Maximum rate of working and maximum efficiency are, therefore, 
clearly not identical. 

Consider further, Fig. 3, 
when the speed of the mo- 
tor is still higher, and the 
counter E. M. F. corre- 
spondingly great. The 
point C is still nearer D; 
the area GLC His ap- 
proaching A F H D in 
value, and the efficiency of 
the motor is nearly a maxi- 
mum. The area of the 
small square, X G H D 
represents the due to 
heat-waste in the resist- 
ances. That the efficiency 
may be a maximum, the heat- 


for that given out by the motor, both measured 


B 


Fig.d. 


waste must Бе a minimum. It is, therefore, evident that the efficiency is а 
maximum when the motor is running with a velocity nearly equal to that of 


the generator. In other words, the maximum of power employed will be 
turned into useful work when the motor is running under a very light 
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load. Maximum rate of working, however, is attained at a theoretical еб. 
ciency of 50 per cent. But when the motor is converting the largest possible 
proportion of the energy employed into useful work, it is running under a 
very light load. This is analogous to battery power required for electro- 
plating. The greatest economy of working is to use a current of E. M. 
F. just sufficient to decompose the metallic salts employed. If double 
this E. M. F. is used, the rate of electro-deposit will be doubled, but it 
will be at the cost of four times as much zinc. 

For economical working in the transmission of power, it is necessary 
that the difference between the E. M. F. of the generator and the motor 
be small Тһе question of the absolute values of these E. M. F.'s is 
опе now to be considered From the above expressions for the energy 
absorbed by the generator and that returned by the motor, we see that the 
ratio of the two is simply the ratio of Æ and e, provided their difference 
and the resistance remain constant, which is equivalent to saying that the 
current remains constant. It follows, directly, that the higher the direct 
and counter E. M. F.'s, the greater the power transmitted with a given 
current over a given resistance. 

Let us illustrate, by reference to the Gramme machine, used in the 
Chatham experiments in England. The following data are given : 

£ — 69.9 volts. 
y == 0.15 ohm. 
r= 0,06 “ 
R- 065 " 

In which r is the resistance of the field magnets, » of the armature, 

and A the external resistance. It follows, that 


99 — á 
с 0.86 81.22 ampéres. 
W — 81.22 x69 9 — 5677.3 Watts — 7.6 h. p. 


Suppose, now, the total resistance be increased to 10 ohms, and that 
the E. M. F. be so increased that the same current of 81.22 ampéres 


flows. The E. M. F. wiil then be 812.2, for 
812.2 n 
С 727 81.22 amperes, 
10 P 
as before. Іп order to furnish this current through 10 ohms resistance, 


the dynamo would absorb 88 h. p., instead of 7.6 as before. Further, 
let the dynamo be connected with a motor running so as to produce a 
counter E. M. F. of 612.2 volts. 

Then the following are the data: 


Е == 812.2 


E—e— 20 r+r+rR=10 


е--бі2.2 
Hence, C — 299. 
10 


2) — 16,244 Watts, or 22 h. p. 


— 20 amperes. 


jas Мал (812:2 ect 


" 


10 
w- бал (аа бша) _ 12,244 Watts or 16.4 h. p. 


Let the resistance be further increased to 100 ohms, and the E. M. 
F.'s to 2,500, and 1,500 volts respectively. 


Then C = rins = 1000, — 10 ampéres, 
W — 2:590 (2.500 — 1,500) _ оо Watts, or 33.5 h. p. 
100 
wo = 1:500 (2,500 — 1,500) _ 75,000 Watts, or 20.1 h. p. 
100 


Thus, while the current in the three cases varies from about 80 amperes 
to 20, and then to 10; and the E. M. F. of the generator rises from 69.9 
to 2,500 volts, the power absorbed passes from 7.6 h. p. to 22, and finally, 
to 33.5. With a decreasing current, therefore, and an increasing resist- 
ance it is possible to transmit more and more power, provided the E. M. F. 
be made sufficiently high. 

These results show, conclusively, that if we desire to transmit any con- 
siderable amount of power over a resistance as great as 75 or 100 ohms, 
we can do so with reasonable efficiency only when the generator dynamo 
and the motor dynamo, are so constructed as to yield a very high E. M. F., 
the one direct and the other reverse or counter. Then, with a given 


difference of E. M. F. between the two machines, and a given resistance 
in the main circuit, the efliciency of the combination and the power 
transmitted will vary almost directly as the E. M. F. of the generator, 
the current intensity remaining the same. 

This conclusion, which seems at first self-contradictory, becomes 
evident when we consider that the energy represented depends not on the 
current strength alone, but on the E. M. F. and the current conjointly ; 
and in this combination of two dynamos, we have the means of varying 
the effective E. M. F., which determines the power transmitted, while the 
current intensity remains the same. For a short circuit of low resistance, 
comparatively low E. M. F.'s will suffice; whjle for high resistances cor- 
respondingly high E. M. F.'s must be employed. This is in reality no 
new law, though it has been sounded abroad of late in certain quarters 
with a great flourish of trumpets. When Prof. Joseph Henry took up the 
task, in which others had failed, of producing at a distance mechanical 
effects which had previously been obtained only with a short wire of low 
resistance, he made the capital discovery that he must do two things; 
first, increase the E. M. F. by joining a number of cells of battery in 
series; and, second, increase the number of turns of wire on the mag- 
nets of his receiving instrument. Exactly the same method must be pur- 
sued in transmitting power to a distance by means of dynamos. The 
E. M. F. of the generator must be increased, and the number of turns of 
wire on the armature of the motor must also be multiplied, or the same 
result accomplished by other and corresponding means. 

But what practical limits are placed on the increase of E. М.Е? 
There are three methods of exalting it. 

First, by increasing the strength of the magnetic field due to the 
fixed field magnets. 

Second, by increasing the number of turns of wire, and, in conse- 
quence, the resistance of the armature. 

Third, by increasing the velocity of rotation of the working magnet. 

With only these mearis at command, the limit of attainable E. M. F. 
is not indefinitely high. This fixes a corresponding limit to the resist- 
ance over which power can be economically transmitted. For the econom- 
ical transmission of power several hundred miles, over a conductor of 
moderate size, an E. M. F. comparable with that furnished by a Holtz 
machine would be needed. Further, the employment of E. M. F.'sof 
such magnitude is attended with great danger, even when both the direct 
and return conductors are insulated. An accidental short circuiting of 
the conductor is liable to generate a large amount of heat; and if such 
short circuit is through the person, death must follow. This latter 
result will most certainly take place if the current is characterized by a 
dangerous discontinuity, or intermittency. Such a current need not be an 
alternating one. In nearly all high E. M. F. dynamos, continuity of 
current has been sacrificed to strength of magnetic field. Professors 
Ayrton and Perry have devised a method of measuring this discontinuity, 
by means of an induction coil having low resistance in both the primary 
and secondary wires. When a current of ten amperes, from a three-light 
Brush dynamo, was passed through the primary of the coil, an “ammeter” 
indicated a reverse current of five ampéres in the secondary. This reverse 
current was produced by the discontinuity of the main current repeating 
itself at such short intervals of time as to completely elude detection by 
any of the ordinary methods. Such intermittency in the current greatly 
augments the danger to life in case of accidental short circuits; or, in- 
deed, where a partial ground is made by contact with an uncovered wire. 

The practical transmission of power, by electricity, to any considerable 
distance, has thus far been quite limited. Dr. C. W. Siemens says, that 
*'probably Sir Wm Armstrong was the first to take advantage of ascer- 
tained facts, in lighting his house at Cragside during night time, and 
working his lathe and saw bench during the day, by power transmitted 
through a wire, from a waterfall nearly a mile distant from his mansion." 

In 1879, Dr. Werner Siemens operated an electric railway, at the 
Berlin Exhibition, 900 yards long and of 2 feet gauge. The car carried 
twenty persons at a trip. 

"The Lichterfelde line has been in operation since May 16, 1881. It 
has a gauge of 3 ft. 3 in., is 2,500 yards long, and is operated by two 
dynamos, developing an aggregate current of 9,000 Watts, or 12 h. p. It 
has never failed in accomplishing its daily traffic. What its relative 
economy is, is not stated. 


feet in length, and of 4 ft. 8% in. gauge. In this line, contact was made | 


with the suspended conductors by means of metallic bolts, drawn through 
tubes with a longitudinal slit. Ninety-five thousand passengers were 
carried within the period of seven weeks. Even when fully loaded, the 
car passed a considerable grade on entering the *' Palais de l'Industrie," 
at a good speed. 

Another electric tramway has just been successfully opened between 
Portrush and Bush Mills in the North of Ireland, a distance of six miles. 
‘The installation was made by.the Siemens’ firm of London. The rails on 
this line are three feet apart, and are not insulated from the earth, but are 
joined electrically by copper bolts, and form the return circuit, the current 
being conveyed to the car through a T iron placed on short standards. 
At present the power is supplied by а steam engine at Portrush, giving 
motion to a shunt dynamo of 20 h. p.; but the intention is to utilize 
‘water power near Bush Mills by means of three turbines of 40 h. p. each, 
"The working speed of this line is restricted, by the board of trade, to ten 
miles an hour. This speed is readily attained, although the gradients are 
decidedly unfavorable, including an incline of two miles at a gradient of 
1 in 38. It is intended to extend the line six miles beyond Bush Mills, in 
order to connect it with the North of Ireland narrow-gauge railway system, 
‘Theoretically, the most desirable system for street cars is to carry the store 
of energy in the tram itself instead of transmitting it over long distances. 
‘This plan has been tried with only moderate success thus far by the 
Electrical Storage Company of London, on the lines of the West Metro- 
politan Tramway Company. The accumulators are intended to furnish 
motive power for seven hours, the car accommodating forty-six passengers, 
and weighing, when loaded, seven tons. This plan appears to be entirely 
feasible ; for while there is a loss of energy in a secondary battery, there 
is also a loss in transmitting over conductors from a central station, So 
also there is great loss in transmitting power mechanically by means of a 
wire cable, Consider only, the immense inertia of the cable, the friction, 
and the loss due to rigidity in passing round curves on the cable railway. 

To sum up the points established ; 

1st. The maximum rate of working is attained when the motor con- 
verts half the energy supplied by the generator into useful work. ‘This is 
Jacobi's law. 

and. Maximum efficiency is attained only by allowing the motor to 
run under а light load at a high speed. The rate of working is then 
slow, but the largest possible proportion of the energy supplied is con- 
verted into useful work. 

38. When power is transmitted over considerable distances, the E. 
М. F. of both generator and motor must rise with the resistance 

4th. With a given current over a given resistance, the power trans- 
mitted will increase directly as the E. M. F. of the generator rises; and 
the efficiency of the motor increases under the same conditions. 

sth. A necessary limit to the E. M. F. is fixed by the mechanical 
conditions, and the scientific theory of the dynamo machine, Hence, 
the power that can be transmitted by electrical means over considerable 
resistances, is also limited, so far as known methods are concerned. 

6th. The practical details of transmitting power electrically have not 


yet all been satisfactorily worked out ; but enough has been done to in- 
dicate that the conclusions arrived at by theory are practically tenable, 
The elicited considerable discussion, and many 
enquiries, The Ban: announced that the annual election 
of officers would occur at the May meeting, 
SCRIBE, 


--- THE UTICA Observer says: That on the 12th of May, Messrs. 
Callanen & Parker, of Utica, set their long-distance telephone into a cir- 
cuit of five Western Union wires (No. 9 galvanized iron), running between 
Utica and Albany, making a circuit of about 500 miles of continuous wire. 
"Thetransmitter worked admirably, and was heard distinctly. As the 
Postal Telegraph Company uses copper wire with a steel core, which has 
a conductivity three times greater than the No. 9 galvanized wire used by 

inventors, Mr. Callanen claims that his test is equal to one of 


1,000 miles on a copper steel cored wire, and that their transmitter is thus 
e better than the one in use between New York and Chicago. 


UNDERGROUND COMMUNICATION. 
T a meeting of the committee on 
decal comunion, Usd. ai. Noon. 4i 
ib-committees 


4 the followi 
ruri Ваи Th, ng su 


SUB-COMMITTEE ON ELECTRICAL AND MECHANICAL DEVICES, 

Albert B, Chandler, Joseph P. Davis, Frederick H. May, Henry 
"Morton, Henry W. Pope, Garret S, Mott, Elihu "Thomson, J. Eliot 
Smith. Instructed as follows : 

It shall be the duty of the committee on electrical and mechanical 
devices, to examine inventions now in use, or that may be presented to 
it; to give notice to inventors as to the nature and extent of the require- 
ments, and state the problem to be solved, with the purpose of concen- 
trating inventive effort in a practical direction; and generally, to consider 
and report, for the instruction of the general committee, the state of the 
art; and that the difficulties are, or are not, surmounted, or, in the judg- 
ment of the committee, surmountable; and in default of an ideal and 
perfected system to make such recommendations to the general commit- 
tee, as may in its estimation seem worthy of adoption, as a partial or 


115 
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SUB-COMMITTEE ON LAW AND FRANCHISES, 

Leonard E. Curtis, Sherburne B. Eaton, William M. Ivins, Instruc- 
ted as follows : 

It shall be the duty of the committee on law and franchises to 
examine the laws and franchises granted by the State and city, and the 
general legislation favorable and unfavorable, bearing upon the subject ; 
to determine whether any further powers are required, and if so, what, in 
order to carry out the plan of underground electric communication in the 
interest of all the electrical corporations, as approved by the committee 
on electrical and mechanical devices, and whether or not any general law 
оп the subject is desirable; and further, in the event that the committee 
on inventions adopt any system, invention, or device, which is the subject 
of a patent of the United States, to examine, or cause to be examined, the 
validity of the same, and its scope and sufficiency. To report in the first 
instance to the committee on. business 

SUB-COMMITTEE ON BUSINESS ORGANIZATION, 

Augustus С. Richards, Clark B. Hotchkiss, Charles R. Flint, Row- 
land R. Hazard, Thomas J. Montgomery. Instructed as follows : 

It shall be the duty of the committee on business organization, if 
it shall appear from the conclusions of the two other committees, that a 
system is devised, or can be formed out of existing material, and that the 
required laws and franchises exist, to frame, for the consideration of the 
general committee, a plan of organization for carrying into effect the 
recommendations of the other committees, which shall include the forma- 
tion of an independent company for that purpose, if that is deemed the 
better way, with the necessary by-laws for the same, and a system of con- 
trol in the interest of the contributing corporations, it being understood 
that upon the completion of the work of the committee om business 
organization, the general committee shall be called together to act upon 
the reports of the three committees. 


—— AN ELECTRIC LIGHT introduced in a Pennsylvania coal mine the 
other day, scared a lot of mules there out of their wits; and miners said it 
was the first time one of the animals was ever known to show fear under- 
ground, 

--- Engineering states that the commission of the Vienna electrical ex- 
hibition is preparing iron cases, or screens, for the protection of the watches 
of those whose duty will carry them into the vicinity of powerful dynamo 
machines, The very serious mischief that was done to many valuable 
watches in the early days of electric lighting, led to the production of a 
machine by which the watch was steadily turned in front of a magnetic 
pole, until it was again demagnetised, but it will, no doubt, be more satis- 
factory to the owners of good watches to avoid the necessity of such ехрег- 


iments. 
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UNDERGROUND CONDUCTORS. 


N our last issue, we referred to the action taken by 
the twenty-five telegraph, telephone, electric light 
and other electrical companies, doing business in this 
city, in organizing a general committee to consider the 

subject of a comprehensive system for placing their circuits 
underground. This committee has, since then, appointed 
sub-committees, of which we give the details in another 
column. As the actual work to be done will fall, for the 
most part, upon these sub-committees, we are pleased to 
see that excellent judgment has been shown in making 
them up. 

The task which it is proposed to undertake, is by no 
means an easy one. The practical difficulties standing in 
the way of a satisfactory underground system, are proba- 
Му greater in New York than anywhere else. Even if 
proper insulation can be secured, and induction obviated, 
we are met by the fact that the space beneath the pavement is, 
in very many of the streets, already fully occupied by sewers, 
gas pipes, water pipes, steam pipes, and pneumatic tubes, 
and that the number of circuits to be provided for is very 
great, and rapidly increasing. 

Much good must result, however, from a thorough, 
practical investigation of the whole subject, such as this 
committee proposes to make. 

There can be no doubt of a growing impatience on the 
part of the public, of the great accumulation of poles and 
overhead wires in the streets of our principal cities. Bills 
introduced in the legislatures of several of the States, and 
ordinances proposed or passed by many municipal bodies, 
indicate a disposition to legislate all circuits, in large cities, 
either underground or out of existence. These terms 
would, probably be, in many cases, synonomous, as for very 
many of the uses to which electric circuits are put, none of 
the proposed underground systems have been found reliable 
and efficient. 

Legislators, not understanding this, and believing the 
only question involved to be one of slight additional ex- 
pense, have been disposed to make regulations which, if 
enforced, would greatly restrict and cripple the business of 
all the electrical companies. Even if the question of ex- 
pense were the only one, no stringent regulations should 
be adopted, without very careful consideration. Frequent- 
ly, the development of a new business depends, at the 

- outset, upon cheapness and rapidity of construction. The 
telephone business, for example, would probably not have 
reached a tenth part of its present magnitude under a pro- 
hibition of the use of overhead wires, even if any of the 
proposed underground systems were available for telephone 
circuits. 


After all, the main question is, whether the benefits con- 
ferred on the public by the electrical companies, compen- 
sates for the inconveniences arising from the occupation of 
the streets with poles and wires. We think there can be 
but one answer to this question. The people of Chicago or 
St. Louis, for example, would probably bear with equanim- 
ity much greater evils than they are now suffering from 
overhead wires, if it were a question of having the circuits 
as they are, or not at all. DER 

When it is generally understood that the difficulties in 
the way of getting the wires underground are more largely 
mechanical and electrical, than pecuniary, and that the 
companies are endeavoring, in good faith, to overcome 
them, there will be a much more conservative feeling in re- 
gard to legislation. J 

The work of the committee, if properly conducted, will 


- | be of importance, not only as bringing us nearer to a satis- 


factory solution of the problem, but as an assurance of the 
good faith of the companies, and asa means of information to 
the public. 2 

The Gramme Company deserves great credit for taking 
the initiative in the matter; and the prompt coöperation of 
all the other companies, shows the very general interest 
which is felt in the subject. 


THE INDIRECT VALUE OF THE ELECTRIC 
LIGHT. 


HE results of experience add new elements of value 
to the electric light; matters formerly assumed to 
possess slight importance, have proved to be of great worth, 
while from day to day one learns of new applications, 
wherein the electric light has served to widen the scope of 
industries which it illuminated. These advantages are 
generally independent of the expense of the light, either in 
itself, or in comparison with other methods of illumination. 
The vexed question of cost of electric light, is still in 
an unsettled condition, just as the same matter is unsolved 
in other industries. Тһе members of the associations, 
devoted to the several leading industries, have long dis- 
cussed the true cost of a ton of pig iron, of a bale of cotton, 
and of a bushel of wheat. The most careful observers dis- 
agree with each other in details, and final results. 

In estimating the cost of lighting by electricity, the 
results vary with the opinions of the computers; ele- 
ments of conjecture are amplified or diminished to any 
possible extent. We have seen such estimates based upon 
an average use of the light for two hours a day, where the 
cost of power was assumed as that necessary for the con- 
tinual operation of the dynamo machines for ten hours 
daily; the assigned reason for such an extraordinary method 
of procedure, being that the establishment had facilities for 
the production of that power. Suppose the manager of a 
mill should report in a dull season, a production of cloth 
based upon the total capacity of the machinery, there would 
be a keen search for the missing goods. 

On the other hand, one of the electric lighting com- 
panies published a letter from a manufacturer, who used a 
sufficient number of lights to require at least eighty horse- 
power, in which the statement was soberly made that “the 
increase ot fuel required to run the dynamos was inappre- 
ciable.” In the face of such diverse statements, and 
methods of calculation, it is well nigh impossible to make 
any report of value on the cost of electric lighting. 

In all these estimates, the extent of the illumination is 
either disregarded, or compared with some previous 
methods of lighting, with a snap judgment which is unre- 
liable. Whenever electricity is substituted for other 
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FRICTIONAL ELECTRICITY IN MILLS. 


NE of the mills of the Evans Imitation Leather Com- 

pany, at Salem, N. H., was set on fire in a very curi- 

ous manner, on the sth of last March. The goods of this 

company are a contradiction of the old college song, 

“There's nothing like leather,” for it is cloth, covered with 
a preparation which resembles leather. 

, In the manufacture of this substance, the cloth is car- 
ried between rollers beneath the coating mixture, and the 
surplus is removed with a long scraper. The compound is 
mixed with naphtha; and, on the date above mentioned, a 
man was reaching over the covering machine, when the 
frictional electricity, generated at the rollers, drew sparks 
from the man's fingers, which ignited the naphtha and 
destroyed the mill. In the other mills of this company, 
copper conductors, leading to the earth, were placed at 
every place where there was a liability of the production of 
frictional electricity ; so that it is now impossible to obtain 
a spark by placing the knuckles at any belt. 

“Гһе present process of calendering paper, electrifies it; 
and the pile of sheets retain the static charge for a long 
time. Such paper cannot be printed with any facility, 
as every printer knows to his cost. In printing the calen- 
dered sheets of Gregory’s seed catalogue, out of ninety 
thousand sheets that were given to the printer, eighty-one 
hundred were utterly ruined, and many others defective. 

An example of the ability of highly finished paper to 
retain a static charge, can be seen by unfolding one of the 
semi-weekly issues of Bradstreef's upon a desk, and rubbing 
it with dry hands briskly from the centre to the edges; if 
the air is dry, it will then retain its position upon a shellac- 


ed door, for a long time. ; d 
F, W. Bacon, the veteran mechanical engineer, has 
written to Cotton, Wool and Iron, an account of some in- 


riments which he made with frictional elec- 
tricity, in the mills of the Boston Manufacturing Company, 
at Waltham, Mass, in 1839. He states: ў 
“А belt, some fourteen inches wide, running some 1,200 feet per min- 
te, was run from an adjacent building into the weave shop, over the 
MUS lt was soon seen that four pairs of looms, over which the belts 
iously affected, Тһе weavers declared that it destroyed 
e it ‘stand on end"; if a thread broke, it 
; that all the dust of the shop accumulated around 
I cae when the mill stopped. It was impossible to 
them, to fall o ‘The overseer of the room applied to me to 
having exhausted his own patience in at- 
. [took a 2 inch bar of iron, of sufficient 
f the belt, drilled holes through it (No. 10 
serted pointed wires, 2 inches long, fastened 
ched a No. 10 iron wire to the bar holding the 
The remedy was 
sed 
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STEAM ENGINES FOR ELECTRIC LIGHTING 
PLANTS. 


BY ROBERT H. THURSTON. 


IIl.— ENGINES INDIRECTLY CONNECTED, ONLY. 


THE CORLISS ENGINE. 


Ty e engines used in driving dynamo-electric 

machines into two principal classes—engines driving 
indirectly through gearing or belting, and engines directly 
connected to the armatures—we may profitably devote con- 
siderable space to the first class. And, although machines 
of the kind which have come to be distinguished by the 
appellation “high-speed engines" may be, and often are, 
indirectly connected, it is proposed to leave the examina- 
tion of such engines to a later article on directly connected 
engines, and here to describe only the "drop'cut-off " 
engines, or those with “ detachable valve-gear," which can 
only drive the armature of the “dynamo” indirectly. 

The first drop cut-off introduced, had a form patented by 
Fred. E. Sickles, in 1841. This engine was first built for 
mill purposes, by Thurston, Gardner & Co., at Providence, 
R. L, that firm then holding the Sickles’ patents, except that 
the marine engine business was retained by Sickles. The 
modern stationary engine was thus introduced, and ‘was 
soon extensively made known among steam users by its 
superior performance when competing with the older engines, 
which were then usually arranged to expand steam about 
one and a half times by the lap of the single three-ported 
valve. A few engines were built of a better design, fitted 
with an independent cut-off valve on the back of the main 
valve. These two last named engines would, at best, with 
good boilers use five or six pounds of coal per hour, and 
per horse-power, where the Sickles valve-gear would bring 
the consumption down to four. 

Regulation was always effected by a governor controlling 
a throttle valve. This governor was usually a common fly- 
ball governor, and its deficiency in power and lack of 
isochronism, the distance of the regulating valve (rom the 
engine valves, and the range of motion required in its 
operation, and the resistance offered by the packing of the 
steam, altogether, made this combination a very ineffective 
regulating apparatus. Thurston, Gardner & Co., sub- 
stituted for this the Pitcher hydraulic regulator and a 
register valve, which gave a much better regulation; this 
contrivance was also isochronous, 4. e, it was capable of 
holding the engine at speed, whatever the variation of 
steam-pressure or of load. 

, Butan immense step in advance of this, then, best prac- 
tice was made by Geo. H. Corliss, a young Poughkeepsie me- 
chanic, who had exchanged the ré/e of sewing-machine inven- 
tor for that of the inventor of the most famous steam engine 
that has appeared since the time of Watt. The Corliss engine 
was patented in 1849, and rapidly came into use, its re- 
; markable economy, when competing with the best existing 
j engines, the peculiar business tactics of its builder, and the 
i rapidly increasing demand for efficient, and especially well 


ел regulated, engines, combining to give it a wonderfully rapid 


¡ introduction, 

Тһе engine is an interesting illustration of a machine 
which is the representative of a peculiar type, each detail 
of which is especially adapted to its place in that machine, 
sand is ch ically different from the parts which per- 
? 1 се in other engines. The leading features 
; of this machine are: 

1. The use of four valves—two steam, and two exhaust 
—so placed as to reduce “clearance” to a minimum. 
he use of a rotating valve, capable of being cheaply 


wen 
тағ әсе teet apart, 


MET repairs. 


and readily fitted up, of being easily moved, and of being 
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conveniently worked by connections outside the steam|was as novel and as successful as the mechanical device 
5] itself. He offered to put his engine in place of rival 
3. The use of a “ wrist-plate," caused to oscillate by a | engines, either with a guarantee of a certain saving, and at 
single eccentric, and directly so connected with all four a stipulated price, or, often, to take as his compensation 
valves that each may be given a rapid opening and closing the actual saving shown on the books in a stated time. 
movement, and held open and nearly still, at either end of | This system was eminently satisfactory to the purchaser, 
its range, by swinging the line of connection nearly into the| both as making him safe against loss, and as giving him 
line between centres, thus permitting nearly a full opening some of that confidence in the engine which the maker 
of Ро to be maintained during an appreciable interval, himself unquestionably possessed. Corliss’ work fully 
and a free and complete steam supply and exhaust. justified his claims, and the expenditure of fuel was brought 
4. A beautifully simple and effective method of detach- down to between three and four pounds per hour, and per 
ing the steam valve from the driving mechanism, and of | horse-power, according to size and situation of the en 
insuring its rapid and certain closure at the proper moment, | with occasionally still better figures in condensing engines. 
to produce any desired expansion of steam. These engines are now built, not only by the Corliss 
5. A direct connection of the governor, so as to deter- Steam Engine Co,, under the eye of the inventor, but by 
mine the ratio of expansion, while so adjusting the power of | many other builders. It has found its way into every part 
the engine to the work to be done, that the variation of of the world; and the engineer visiting Europe, will find a 
speed with changing loads becomes a minimum. pleasure in observing the general adoption of this American 
6. Making this latter adjustment in such a way as to invention in every country, and for every purpose. Euro- 
throw the least possible work on the regulating mechanism, | pean makers frequently modify the design, but rarely with 
and thus to give the governor the greatest possible sensitive- |the desired effect of securing an improvement in cost or 
ness and accuracy of action. ‘efficiency, and frequently with a detidedly contrary result. 


Tue HARRIS-CORLISS ENGINE, 


7. A form of frame and general design of engine, which | Corliss engines are now very frequently adopted іп 
gives maximum strength and stiffness, with least cost and [electric lighting, and are always belted to the dynamos. 
weight. | Their excellent regulation is as important a feature in this 

All these features are combined to form a steam engine | application, as is their economy in use of steam. When 
essentially different, in general and in detail, from the carelessly constructed, they are, of course, likely to prove 
engines contemporary with or succeeding it, except where | wasteful and irregular in action. But that these engines 
the latter may properly be classed as Corliss engines. It сап be made to give very perfect uniformity of rotation 
rarely happens that an inventor succeeds in originating a| will be evident, when it is stated that the writer, in testing 

lan so wholly and so essentially novel; and it is still less | engines of this class, has found that the variation of speed 
requently the fact, that a peculiarly original device is|was so slight as to be practically inappreciable, even when 
found superior to all competing machines. In operation, | the amount of work thrown on or off, was a very large pro- 
the engine was found to exhibit a remarkable economy of | portion of that done by the engine when working at its rated 
fuel, and a singularly perfect regulation, and to be far more | power. 
durable and more economical in cost of repairs, on the One other reason for the success of this engine is un- 
average, than rival builders supposed possible, It very |questionably the comparatively small cost of its construc- 
$00n took the leading place in the market, tion, where competing with the earlier forms of engine with” 
е inventor established himself at Providence, and put|detachable valve-gear. Its valve-faces, particularly, and 
in ion a method of marketing his machine, which | their seats, are surfaces of revolution, and they, as well as a 
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large part of the finished work about the engine, being 
almost wholly lathe-work, the cost of fitting UD is com- 
paratively small. 

_ In detail, the engine consists, as shown in the above 
illustration of one of its standard forms, of a steam-cylinder 
sustained by any substantial connection with the foundation. 
The main pillar-block sustains the crank-shaft at the 
opposite end of the machine, and a strong brace, connecting 
these two pieces, forms, at the same time, a support for the 
crosshead guides. 

This form of engine-frame, used by Horatio Allen, the 
veteran president and engineer of the Novelty Iron Works, 
at a very early date, was adopted by Mr. Corliss, and has 
been copied from his engines by other builders throughout 
the world. i 

The four valves are placed at top and bottom of each 
end of the cylinder, their rotating stems projecting, and are 
moved by the “wrist-plate,” set usually, as here, at the 
middle of the cylinder, the valve connections radiating to 
the four corners, where each is attached to the valve rock- 
ing-arm, the exhaust by pin-connections, the steam by a 
catch, which can be readily “ tripped” by the adjustment 
of a little cam set on the valve-stem, behind the arm. 
When tripped, the steam valves are closed by a spring in 
engines now built by Mr. Corliss, and by weights in his 
earlier engines, and in those of other builders. 

The governor is belted from a pulley on the main-shaft, 
and its oscillations are controlled by a “dash-pot,” seen 
attached to the side of its standard. The governor, having 
no work to do-but to set the tripping-cam, or the equivalent 
for it adopted by Corliss and others in various designs, is 
entirely free to adjust itself to the normal position due the 
speed of the engine, and ‘thus is made perfectly capable of 
doing the best possible work. Many foreign builders have 
attached the Porter loaded governor to this engine. The 
advantage is less obvious here than in engines in which 
more strength of action is needed, 


—— IN RELATION TO А PARAGRAPII in the London Truth, which de- 
clared that the Edison lamps in the library of the House of Commons went 
out twice within a period of ten days, Mr. Edison writes to The Evening 
ost to say, that the system used in the House of Commons at the time 
alluded to was the Swan light.. He says that since his lights have been 
in use in the House of Commons, there has been no failure on the part of 
any of them. 


— A CURIOUS INCIDENT is reported as occurring on Siemens’ 
electric railway at Portrush. Owing to the fact that as yet only part of 
the line is furnished with clectric conductors, a. steam engine is still used 
as well as the electric locomotiv A few go the steam engine while 
drawing its load along the line, came toa stand through the accident of 
bursting a boiler tube. News of the d r having been sent to the 
terminus, the stationary dynamo-clectric machine which supplies the cur- 


rent was set into action, and the electric locomotive despatched to the 
rescue. It returned an hour later bringing the disabled steam engine 
behind it. 


— SEVERAL LOCAL electric lighting companies have lately been 
organized for supplying the public with arc lights produced by the 
dynamos and lamps of. the Whonsen-Houston system. 
successful of these local con.panies are thos 
Fitchburg, Hartford, Utica and The parent compa 
has been known heretofore as 7 Electric Co, of New 
Britain, Conn., but the control of the company having passed into the 
hands of capitalists in Eastern Massachusetts, the name of that company 
has been changed to Zhe m eon-Housten {ric Co., and the 
principal office has been established at Boston. The dynamos and lamps 
are still manufactured at New Britain, but a factory for their production 
is shortly to be opened at Lynn, Mass. 


nn, Fall River, Lowell, 
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THE A, B, C, OF ELECTRICITY. 


LIEUT. BRADLEY A. FISKE, U. S. N. 


PART I. 


HOUGH the advance of electrical science, during 
the past few years, has been so great that none but 
specialists have been able to follow it, yet the inventions 
and discoveries which have been made affect us and our 
surroundings so intimately, that even those who have had 
the least time to devote to the subject, cannot but feel a 
personal interest in all that pertains to it. With many, this 
interest is merely that which every one feels in things new 
and strange; while with others, it is aroused by the impor- 
tant commercial position which has suddenly been assumed 
by electrical companies, and by the practical advantages 
they offer in the way of lighting streets and houses, and 
economically furnishing motive power for machinery. 

"The attention commanded by the subject is shown in the 
daily press. Scarcely a paper can we peruse without find- 
ing a notice of some new invention or discovery, or of the 
extension of electrical systems to comparatively uncivilized 
quarters of the globe. 

The succession of important inventions has been so 
rapid as to be bewildering. Hardly had the telegraph be- 
come a practical thing, upon an extended scale, when elec- 
tric lights began to be used in Paris; shortly after, came the 
announcement of the transmission of speech in the tele- 
phone; shortly after, we were told that spoken words had 
been reproduced by the phonograph; then we heard that 
electricity had been stored in an accumulator; and now, 
we are asked to believe that we shall soon see distant ob- 
jects by electricity, as we now hear distant sounds. Prob- 
ably the most striking feature of the electrical question is, 
that as yet, no limit can be seen to the increase of the 
applications of electricity. Many years ago, a limit could 
be seen to the power of steam; but nothing like this yet 
looms up before us, with electricity. Even in the oldest 
branch of electrical science, that of generating electrical 
currents, discoveries and inventions are being, almost daily, 
made, especially in generating currents by heat, that 
threaten to revolutionize every system now in vogue. 

The simplest way of getting an electric current is the well- 
known method, which we have all tried, of putting a piece of 
zinc and a piece of copper into a vessel of water, to which a 
little sulphuric acid has been added, and then joining the 
metals by a wire, What now ensues, nobody exactly knows; 
but the zinc is found to be slowly dissolving away—being 
attacked by the sulphuric acid—and the wire to possess 
many curious properties, which it did not possess before, 
and which it ceases to possess as soon as it is removed from 
the metals. These properties are said to be due to a cur- 
rent of electricity, which flows through the wire from the 
| copper to zinc. Whether such a current flows, or not, has 
never yet been definitely proved; but the hypothesis is a 
convenient one, and is now generally adopted, all over the 
world. 

Nearly all of the practical applications of electri 
have been made by combining electricity and magnetism; 
for, as is well known, electricity can produce etism in 


"iron, and magnetism can produce electricity in wires. Mag- 


netism is, however, found unaccompanied by any apparent 
evidences of electricity in the natural lodestone, and in 
steel which has been magnetized by being rubbed upon a 
piece of lodestone. 

But the practical uses of the steel magnet.are very lim- 
ited; while those of a magnet made by passing currents of 
electricity around a bar of soft iron, are so many as to defy 


lace to another, 


To make an electro-magnet, all that we have to do, is to 
take a bar of soft iron, and wrap around it a wire, 
careful that the turns of wire do not touch each other. To 
render this operation easy, wire is manufactured which is 
covered with a coating of some material like rubber, which 
does not conduct electricity. On now attaching one end of 
the wire to a piece of zinc, and the other to a piece of 
copper, placed in the vessel of acidulated water, a current 
will immediately pass through the wire, from the сорвет to 
the zinc; or, to use the terms ordinarily employed іп elec- 
trical science, from the positive to the negative pole of the 

If, now, we place a piece of soft iron in front of 
the end, or "pole," soft iron will be instantly at- 

and if free to move, will affıx itself hard against 
the pole. If we then "break the circuit," by removing 
either wire from the battery, or by breaking the wire, the 
current will instantly cease, and the soft iron will instantly 
drop off. The electric bell, which we ring by pressing a 
button, is a simple application of the electro-magnet. 
When we press a button on the wall of a room at a hotel, 
we simply force together two wires, one of which comes 
from one pole of a battery, while the other comes from the 
other pole, In other words, we “close the circuit," so 
that an electric current passes, But one of these wires goes 
around an electro-magnet, at the hotel office. This electro- 


being therefore magnetized, attracts a piece of soft 

in front of it, and draws it towards itself. On 

end of this piece of soft iron, which is called the 
armature, is a clapper, which is near a bell, so.that as the 
armature moves towards the electro-magnet, this clapper 
strikes the bell, Thus, by pressing a button in our room, 
we cause а bell to be struck in the office. But the reader 
will be satisfied with this explanation, for he has 
noticed, when he presses the button, the bell does not 
give out one sound, but emits a jingling sound, as if struck 
my times. Тһе reason of this is, that a single tap might 

to call attention, whereas, a continuous rattling noise 
ELA to attract the notice of any one within 
rattling is accomplished by having in the bell 

r uch, that when the armature is attracted 
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atically makes and breaks the circuit, and is, 

attracted towards, and drawn away from, the el 

many times a second; and, therefore, strikes the bell many 

times a second. 
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armature in Chicago is attracted, and strikes the electro- 

magnet with a sharp click. Now, each letter of the alpha- 

bet can ue ome rep асасын a certain number 

of times, and for periods of different durations; so that a 

practiced ear, on listening to the clicks of the armature, can 
read each letter as it is made. 

The GE has now become such an everyday affair, 
that it is difficult to realize the difficulties put in the way of 
the early inventors, even by those whose interests it was to 
promote, It is related, that shortly after the battle of 
Waterloo, Sir Francis Ronalds invented a of tele- 
graphy, and referred it to the War Department. This 
system, though far inferior to those of the present day, was 
yet a great improvement over the clumsy methods t in 
vogue, of waving and other visible objects. But the 
war department declined having anything to do with the 
new invention, saying, “Now that the war is over, tele- 
graphs will be no longer required !” 

Of late years, many inventions have been made for 
une messages more rapidly than сап be done by the 
hand of aman, In these systems called automatic 
the sending and receiving are accomplished by inery. 
In most of them a long piece of paper tape is perforated 
with a series of dashes and dots, which correspond to the 
letters of the message. B, forinstance, being ted 
by a dash and three dots (— . . .) would be represented 
on the tape by a long slit and three holes, To accomplish 
the perforation rapidly, a perforating machine is used, some- 
what similar to a type-writer. The paper tape on which the 
message is to be prepared, pei. put in the perforating 
machine, the operator presses the keys of the machine, in 
their proper succession ; and as each letter is pressed, the 
corresponding perforation is made in the tape. When the 
tape has been prepared, it is woundupon a reel. From this 
reel, it can be rapidly unwound by turning a crank, which 
winds it upon another reel, In going from one reel to 
the other, the tape passes over an iron roller to which is 
attached a wire one pole of the battery, and under a 
metal stylus, which is attached to the other pole of the 
battery. When this stylus rests upon the paper по current 
can pass, because paper does not conduct electricity. But 
when a hole or slit passes under the stylus, the stylus drops 
down and comes into contact with the metal roller, thus 
making the circuit. It is evident that, when the is 
drawn along at a uniform rate, the current will be made as 
each round hole and slit pass beneath the stylus, being 
made for a longer time when a slit passes than when a round 
hole passes. Now to receive these rapidly succeeding cur- 
rents, whose duration is inconceivably short, it is clearthat 
we need some exceedingly sensitive device. We find this 
in a piece of paper soaked in a certain chemical, for when 
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a current passes through it, no matter for how short a 
time, it stains the paper. In using this to receive a des- 
patch sent bythe means just described, the piece of paper 
tape is rapidly drawn between a metal surface and a stylus, 
the metal surface being connected to one pole, the stylus to 
the other. Each time the current is made, therefore, a stain 
will be left upon the paper tape, and the length of this 
stain will be proportional to the duration of the current. 
So that, when a slit passes under the stylus, at the sending 
end, a long stain will be made upon the receiving tape; and 
when a round hole passes, a short mark will be made upon 
the receiving tape. Thus the receiving tape will be marked 
with the same succession of dots and dashes as was the 
sending tape. 

The operator at the receiving end has now only to read 
off the message, translate it into ordinary language, and 
send it to the person for whom it is intended. 

In practice more than one message can be sent over one 
wire at the same time. By the invention of duplex and 
quadruplex telegraphy, in which we find to a great extent 
the hand of Edison, as we do in every branch of electrical 
Science, two messages can be sent in one direction at the 
same time that two other messages are being sent in the other 
direction, or four messages in all. But the apparatus is too 
complicated to warrant the attempt to explain it in a general 


article of this kind. 
(To de continued.) 


NEW YORK ELECTRICAL SOCIETY. 


T the meeting of the New York Electrical Society, 

May 18th, Mr. Walter P. Phillips described the sys- 

tem of telegraphy invented by himself, known as “ Steno- 
telegraphy." He said: 

'There is so much confusion, in the telegraphic mind, 
concerning my devices, that perhaps I may as well 
explain the objects and aims I have in view. 

To make myself understood, I will say, this is an ink 
writer (holding one of the Phillips' automatic machines in 
his hand). It is something like the Digney ink writer; 
something like the Wheatstone; better, I think, than either. 
The use to which this instrument is put, is to receive con- 
tractions, based, primarily, on the abbreviations used by 
operators, ever since I was a boy, and learned to telegraph, 
22 years ago. These contractions—which I have amplified, 
systematized, and finally developed into a perfect system of 
short-hand for telegraphic purposes—I call “ steno-tele- 
graphy.” It differs widely from the old abbreviations, and, 
where you will find me using “ 4," for “ where," you will 
also find me employing “Т Q," for “the question ”; 
“Т Е,” for “the following," and many other combinations, 
capable of being quickly committed to memory, of which 
you probably have never heard. For instance, we say, 
“3:15 bug aut 12," which means, “ At 3:15, the Senate 
went into executive session, and when the doors were re- 
opened, an adjournment was taken until 12 o'clock to-mor- 
row." Nor is the system in any way confined to congres- 
sional matter. In handling the general run of news matter, 
we are just as clever. “5, S. N.” disposes of “ Sir Stafford 
Northcote, Chancellor of the Exchequer," while * U T C" 
covers "under the circumstances," and “СК X,” "“ com- 
mitted suicide," Steno-telegraphy will double, and often 
treble, the capacity of a single wire, a duplex, or a quad. 
Mr. W. J. Cook, the inimitable “ Bif," sent, from Washing- 
ton to Cincinnati, in 5 hours and 5 minutes, the great 
speech of Senator Conkling, delivered in front of Cooper 
Institute, during the Garfield campaign. It consisted of 
nearly 20,000 words, and took Mr. Conkling more than 
four hours to deliver it. 


Mr. Cook made an hourly average of nearly 4,000 words. 
His time, however, has been beaten by Mr. Walter L. Pren- 
tice, who has sent 4,600 words in an hour, and by Mr. Fred 
N. Bassett. The latter sent from Washington to Chicago 
between 10.30 P. M. and 3.10 A. M. 21,000 words, two full 
pages of the /nter-Ocean. This was done on one side of a 
quad, with Washington working with Pittsburg on another, 
and Chicago with Pittsburgh on another. Two operators 
copied this matter out, and were clear five minutes after Mr. 
Bassett sent “ good night!" I doubtif two operators could 
have copied more in the same time from expert sending on 
a much steadier circuit; and I doubt also, if any twosenders 
could have gotten the matter overtwo sidesof a quad in the 
time consumed by Mr. Bassett using only one side. 

I have never had any difficulty in teaching men to send 
steno-telegraphy. They become familiar with it, so as to 
average 3,000 words per hour in a few days; but the mod- 
ern operator knows very little about tape, and I suppose 
that there are not more than twenty expert tape readers 
inthe country, outside of those reading the double line 
characters in the American rapid offices, and those whom 
the Western Union are now teaching to read the Wheat- 
stone tape. In view of this scarcity of tape men, I reason, 
that if I could take steno-telegraphy on an embosser, or 
ordinary Morse register, and run it through a transmitter 
at a low rate of speed, a sound operator could copy out 
the contraction in full, and we thus could do away with 
the ink recorder, and the reading sight instead of sound. 
I went further than this. I made an automatic which util- 
izes the Morse talent. I have nothing to do with perfora- 
tors. I adhere to the Morse register, and with the matrix 
made by it, I transmit into the line, at any desired rate of 
speed, from ten words per minute to 200 words per 
minute. I can work with these slips up to the 
Wheatstone standard of .speed, and can take it 
either on an ink writer or on the sensitive tape, 
and I can do, what neither the Wheatstone, nor 
any other system can do, outside of mine — I 
can let an operator send, on a local circuit, say 60 mes- 
sages an hour, and put them over one side of а quad at 
the rate of 120 per hour, take them on an embosser, and 
then slow them down on a local circuit to 60, 50, 40, 30, 
20, Or 10 messages per hour, according to the capacity of 
the receiver. I have demonstrated that I can send 60 
words a minute to Chicago, over one side of a quad, or 
3,000 words per hour. If, then, the matter be press, and 
the sending operator entapes it in my contractions, it can be 
sent at the rate of from 7,000 to 10,000 words per hour. All 
this is accomplished without the intervention of the per- 
forator. The work is all to be done by Morse men 
—done by men trained to read copy, done with a 
Morse key, and consequently, done in a workmanlike and 
intelligent manner. If any automatic outside of this one, 
is ever a success, it will be the Wheatstone, and how many 
men out of the great army of Morse operators in this coun- 
try to-day will ever take kindly to punching paper with a 
pair of toddy sticks? In England, where caste pervades 
everything, it is easy to club men into doing anything ; and 
I understand that the Wheatstone has there been a great 
success. But the American operator has: his own notion 
about the proper use of toddy sticks, and thus far he has 
not taken kindly to automatics. Without the co-operation 
of the Morse men, any new system of telegraphy must 
fail, and 1 have endeavored to build up a system calculated 
to save wires and employ the men who have devoted their 
lives to learning the business, and whose views, prejudices 
and peculiarities must be taken into account by any man 
who aims to improve on the original Morse method. 

Mr. Philips then ran some tape, already prepared, 
through one of his transmitters at various speeds, ranging 
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Copper wires, although dear, must be employed for long |tion that they be not of long duration. On the other hand, 
distances. As to fine wire machines designed to give а | gas, with proper burners and glass chimneys, will give an 
great deal of electro-motive power with feeble intensity, we : illuminating power of two carcels (16 candles), with a con- 
believe that they must be modified so as not to require ‘sumption of 180 to 200 litres, and will cost only 36 centimes 
velocities of r.oco or 1,505 revolutions—as such are not: for a light quite as good as the six incandescent lamps, and 
without objection. Experiments to this end are now being minus all the trouble of the battery. 

made in Paris, and although there has not been such noise; In fact, incandescent electric lighting cannot compete 
made about them as about those of M. M. Deprez, they | with gas, except in establishments where the motive power 
have been already productive of some remarkable results.!is at hand. In that case, some fifteen or twenty lamps, of 
The electric company that has been quietly conducting 8 candles, can be put up at a cost of 1,200 francs, and the 
investigations for the past eighteen months has now in cost will not exceed two centimes per lamp per hour. In 
fact, definitive models of machines that will transmit from | the paper mill, near Grenoble, and in the workshop of M. 
$ to 3o horse-power several kilometres. It will, doubtless, | Lazare Weiller, at Angouléme, lamps have been put in under 


be seen working at the coming electrical exhibition of 
Vienna, and that city, where Gramme first exhibited the 
transport of power, will be the first to judge of the progress 
made in this line within the past ten years. 


There has not been much talk about electric companies 
for some months past—at least as much as there used to be. 
They are engaged in strengthening their position, and do 
not need the publicity of which they made a somewhat too 
liberal use in the beginning. The advantages of electricity 
are being more appreciated, however, and its applications 
i slowly but steadily. Inventors are growing 
ing dynamo or magneto-electric machines, and 
The first patent for the Gramme machines will 


regulators. 
become public property in a few months, and there is no 
lack of electric lamps that will work well if carefully 
constructed, 

It is becoming more difficult, therefore, to dispose of 


patents, or even working licenses. Such financial consid- 
erations as these, have dulled the imaginative faculties, and 
explain the attention and experiments that have now been 
turned towards the battery. We have already referred to 
this subject, and we believe it interesting to make some 
additional remarks at present. 

The Comptoir d' Escompte, of Paris, which was lighted, 
during a part of the winter, by both arc and incandescent 
lamps fed by batteries, is now about giving up the system, 
owing to its exorbitant cost. ‘The fitting up of the batteries 
cost more than 300,000 francs, and the working expenses 
have been in proportion to this figure. It was believed that 


these conditions, and have proved perfectly satisfactory. 


! Тһе first plan for supplying electric light and power in 
cities, has been submitted to the city councils of Nantua 
and Bellegarde, by M. Emile Reynier. These cities have 
; been selected, owing to the water power in their vicinity, 
the possibility of using wrial conductors, and the small 
extent of the cities themselves. 
But this is an ensemble of favorable conditions that is 
rare to find in this country. In applying for a concession 
| M. Reynier placed the price for the city for 1000 kilogram- 
| metres at оле tenth of one centime—or 27 centimes per 
¡horse-power of 75 kilogrammetres, and at double this 
“(64 cent) for private parties. The consumption would be 
‘calculated by a metre, constituted by an electro-chemical 
bath. Under these circumstances, a light equal to one 
| carcel (8 candles), would cost with the vacuum incandes- 
: cent lamps, 2 centimes per hour forthe municipality, and 
¦: 4 centimes for private parties. ‘he contractor confines 
‘himself to selling electric energy—and not busying himself 
with the question of its use either for lighting or work. 
It is likely that accumulators, charged during the day, 
will have to be used to insure regularity of service. It has 
.to be seen likewise, whether the counter or metre will be 
placed before or after the accumulators, for on its position 
will depend the rate finally paid by the consumer. ‘The 
carrying out of this project will be looked forward to with 
interest by electricians. 

Since the applications of electric light have become so 
numerous, the want of improving the photometric methods 


the batteries would do away with the use of gas and engines, ; has become urgent; and it is especially necessary to have a 
but a gas motor had to be used, and the question is, why luminous standard that will allow of a reliable comparison 
not have adopted the electric machines from the outset. | with the light furnished by gas. ‘The question was dis- 
A great many errors have lately been published with!cussed at the International Electrical Exhibition of Paris, in 
regard to the bi-chromate of potash battery of М. Trouve.! 1881, but it was not settled, nothing more being done than 
Mr. Hospitalier shows, by figures in a letter to the Société’ to recommend the use of the Carcel lamp according to the 
Francaise de Physique, what little ecor omy there can be in this | rules of Messrs. Dumas and Regnault. ‘The conference of 
system of lighting. The following is the outlay to obtain‘ electricians that met in Paris in 1882, recommend for а 
one-horse power for an hour, and maintain incandescent , luminous standard the surface of r'square centimetre of 
lamps at a luminous intensity of 16 candles platina in fusion. M. Violle has made some very interest- 
Wrought zine plates, 1,460 grams. jing experiments on the radiation of silver in fusion, and 
Bi-chromate of potash, — - 2400 ^" intends to follow them up with some on platina. But, 
Commercial sulphuric acid. 7,200 whatever may be decided on by the committee, the process 
The zines of the battery are amalgamated, and it may will be too delicate of application to suit industrial purposes. 

be safely assumed that they cost one franc per kilo, or 1 fr. It is likely that each country will want—were it only 
дос.) the bi-chromate of potash comes to 3 fr., Goc.; and the through amour propre—to keep its own standard. France, 
sulphuric acid (o.20c. per kilo) to т fr. 44c.; giving a total the carcel lamp; England, the spermaceti candle; Germany 
of 6 fr., soc., or somewhat more than one franc per hour, the paraffine candle, Nc. It would be, therefore, of the 
and per lamp. Nor is the wages of the person in charge gr t benefit to determine the relative values of the 
included. It is necessary to state that the battery can not various types of light, since the luminous intensities of the 
be left neglected during several hours ; the zinc must be electric light are expressed by different figures in the various 
immersed deeper at the end of an hour and a half, so as to countries. A well-known engineer, connected with the gas 
maintain steady current, and this operation must be industry, M. Mounier, has carried on a most complete set 
frequently repeated to the The current always de- of experiments to this end. He. compared the English 
creases after four hours’ running, falling from eight to five spermaceti candles, burning under the same conditions as 
ampéres, and is then no longer sufficient used in photometric tests for London gas, with the Carcel 
The bi-chromate of potash battery is, therefore, only lamp; and also, with this latter, the German paraffine can- 
adapted for illuminations de luxe, and even then on condi- dle as adopted by the German gas companies; and the 
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AN ELECTRIC HOUR STRIKER. to the armature arbor strikes upon a bell; its weight is suf- 
ficient to carry the armature with its attachments against 
To the Editor of the Electrician: the stop s, besides turning the ratchet wheel. 


I SEND this description of an electric hour striker after 

a successful trial of three months. It is a clock at- 
tachment set in motion every hour by a cam on the centre 
arbor, in the same way as a striking train, for which it is a 
substitute. The number of strokes is regulated by an auto- 
matic switch, and the circuit closer is a pendulum; the 


I have 
omitted in the diagram the stop which prevents the wheel 
moving more than one tooth at a time. The current passes 
through the apparatus from the pendulum spring to the 
pin upon the armature, thence through the electro-magnet 
to the ratchet wheel, and out by the switch spring; the dif- 
ferent parts being suitably insulated. Electric tap-bells 
can be placed in the same circuit with the hour striker and 


Ka being arranged as follows upon a board (see dia- 
m) A. 

The pendulum is hung upon an ordinary clock arbor, 
which is pivoted at а; it is about ten inches long. By its 
side upon another arbor hangs the armature 4, of ап elec- 
tro-magnet. To the pendulum arbor is fastened a piece of 
watch spring с, which is so arranged as to come in contact 
with an insulated pin 4, attached to the armature, when the 
pendulum swings to the left. By this motion the circuit is 
closed, and the pin on the armature gives an impulse to the 
pendulum towards the right by means of the spring. The 
spring now moves away from the pin and the circuit is 
opened again. In this way the circuit is closed once every 
second until opened in another place by the switch. 


the blows repeated upon them. Three cells of Leclanché 
lare sufficient to work the apparatus and one tap bell, at a 
distance of seventy-five feet. 
| During the ten minutes just before each hour, the clock 
| raises the rod Z; a notch in this rod engages both the arm m, 
attached to the pendulum arbor, and the hammer wire. In 
this way it carries the pendulum and also the armature towards 
| the right, the latter hooking its pawl over a tooth of the wheel. 
At the hour both are let go. The armature carries the 
wheel forward one tooth, and closes the circuit at the 
Switch. The pendulum then closes the circuit at the 
armature pin, and the first blow is struck. After the last 
blow, the pendulum spring strikes the pin two or three 
times before it comes to rest; but, since the switch is open, 
no blows are struck upon the bells. 

FreD. W. STONE. 
SOMERVILLE, Mass., May, 1883. 


To the Editor of the Electrician. 


N an excellent article upon “ The Prospects of Electric 
Lighting,” in your April number, you say: “The 
most serious obstacle to the economical generation of elec- 
tricity by dynamo-machines, is the extremely low efficiency 
of the steam engine as a means of converting heat into 
mechanical work.” This is perfectly true; but it does not 
seem to be well understood by practical men, and your 
article does not touch upon the fact, that this low efficiency 
is not chargeable so much to imperfections of the en- 
gine as to natural conditions, which render a large portion 
of the loss inevitable, even in a perfect engine. 

In the science of thermo-dynamics, it is demonstrated 
as clearly and rigidly as any physical law сап be, that in 
the conversion of heat into mechanical work, a certain pro- 
portion of the heat taken from the source must, from the 
| nature of things, be given up by the engine as heat to the 
| refrigerator or condenser. The heat which even a perfect 
| engine must reject unused, is to the heat that is received, 
as the temperature of the refrigerator, upon the absolute 
scale, is to the temperature of the source. To illustrate: 
Suppose a condensing engine, working with a boiler pres- 
sure of 8o lbs, per square inch, corresponding to a temper- 
ature of the source of 310? Fah., and having a condenser 
maintained at a temperature of 80° by the same scale; 
these temperatures, upon the absolute scale, are, respect- 
ively, 770° and 539°. Now, according to the law of thermo- 
dynamics, this engine, even if perfect, must give up to its 
condenser 433 of the heat it receives from the boiler. 
It can, therefore, convert into work only 4H, or thirty per 
cent, of the heat it receives. An engine, therefore, which, 
under the conditions assumed above, converts into work 
| eighteen per cent. of the heat given it, has an efficiency of 


The spring /, presses upon the face of a ratchet wheel 
having ninety teeth. When the armature moves to the 


right, a pawl 4, attached to it catches over a tooth, so 
that when the circuit is opened by the pendulum spring 
the wheel is carried forward one tooth. In the path 
of the end of the switch spring, twelve holes are cut through 
the wheel, at such a distance apart that when the proper 
number of blows has been struck, a hole is brought under 
the end of the spring and the circuit opened. The spring 
J, is then supported by the piece о. A hammer e, attached 


sixty per cent, since it performs 1$ as much work as 
could a perfect engine. In the best steam boilers, prob- 
ably twenty-five per cent. of the heat is lost in the fur- 
nace, leaving only seventy-five per cent. available by the 
engine; of this, under the conditions assumed above, only 
thirty per cent, or 22% per cent. of the whole, can, in 
the nature of things, be converted into work. If, then, 
the engine actually converts into work eighteen per cent. 
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ELECTRIC STORMS. | neutralizing all the minor intermittent currents common to 
‚this line. If this were due solely to a strong current upon 
To the Editors of The Electrician г ¡ the wire, it would seem possible to produce a like effect by 


the use of batteries; but, thus far, all such experiments 
ENTLEMEN—It may interest some of your readers, have failed. Thus, it seems as if this silence must be due 
to hear the result of a few rough observations made, to a state of uniformity in the electrical condition of the 
upon the telephone lines of the Westchester Company, at earth and atmosphere in the neighborhood of the entire 
Yonkers, N. Y., during the famous electrical disturbance length of this line, and to a state of temporary equilibrium, 
of November 17th and 18th, 1882. Although the matter! only possible under the peculiar conditions produced by an 
has been fully discussed by the electrical engineers, both ` electric wave of vast magnitude, or—as actually does occur 
here and abroad, yet it is quite impossible to collect too.a few times a year (generally at night), when a state of 
many facts concerning these, as yet, unexplained phenom- silence upon telephone wires is produced—probably result- 
ena. Therefore, I present these to you, in hopes they may ing from a much more local cause than the storm of 
be worth considering. Owing to the scarcity of reliable; November 17th. 
statistics, it is impossible to say whether these so-called; This disturbance was not continuous in its effect upon 
earth currents, or electric waves, which envelop, at.times, ; the telephone wires of Westchester county. Beginning on 
the entire globe, are due to the direct action of the sun, con- | November 17th, at 4:30 A. M., it steadily increased in force 
sidered as a highly electrified and electricity producing, until 10 A. м., when it reached its maximum of strength. 
body, or indirectly by causing atmospheric disturbances | Then it began to decrease in force until 1:30 P. M., when it 
upon the earth's surface. The instruments used at Yonkers disappeared until 1:30 P. M., when it again became quite 
жеге: а rude galvanometer, consisting of a compass, mount- | violent, lasting until 2 А. М. on November ıgth. 
ed in a coil of twelve ohms’ resistance, and having a diame- The area of which we are speaking, isa tract of country 
ter of 13 inches, and a common Bell telephone and trans- ; extending 32 miles north of New York city, and lying be- 
mitter. Тһе first indications of an electric storm were on tween the Hudson and East Rivers, and Long Island 
the morning of November i7th, 1882, at 4:30 A. M.; the Sound, and having an easterly and westerly wire length of 
operator noticing the annunciator's falling, sometimes all, у miles. Similar observations were made upon other wires 
at once, as if by lightning, and at others singly, as if only running in all directions, but in no case was the force as 
ome line at a time was charged with a current. The first! great as upon the easterly and westerly wire of 6 miles in 
otarriaticns were made upon a trunk line, six miles in!length; neither was the production of silence so marked as 
jength, running four miles East North-east, then two miles upon this wire, The next strongest currents were found 
“e :th and East from Yonkers. This wire was selected be- | upon a line, 16 miles long, running due North from Yonkers. 
са ле the current upon it seemed to be much stronger than | The reversals upon these lines occurred sometimes rapidly, 
m the others. The above galvanometer was inserted | and at others very slowly, and, in almost all cases, the 
the line and the switchboard of the Yonkers ex-|needle moved spasmodically, as if the changes in force and 
that At once it indicated a current, giving a deflection ‘direction occurred by pulsations. In all cases, the lines 
+A 1397, traversing the line from West to East. In 68 sec- running East and West gave ап opposite deflection from those 
е reversed its direction, giving a deflection of 150°, N running North and South, all changing their current direc- 
irrent from E. to W. These alternating currents tion simultaneously. In speaking of these currents, the 
nezd to pass over this line for many hours, during terms + and — have been avoided, because, as has just 
те a telephone and transmitter were thrown into|been shown by Mr. W. H. Preece, F. R. S., unless some 
, the telephone being held to the ear, while the ob- | standard, other than the current direction of a battery, be 
raton» were read off from the galvanometer, to ascertain | used in observing these- “earth currents"—such as the 
f these reversals had any effect upon the telephonic | polarity of a current traversing the meridian of Greenwich 
^ of this wire. This wire is always а noisy one, from South to North,—it is impossible to distinguish a 
#% it does, for a short distance, near telegraphic |+ current, passing from a point of high potential to one of 
*r battery lines, and also is disturbed by earth cur-'low, through wires running in a parallel direction, or, in 
Land “induction.” fact, in any direction by which they make an angle less 
uilowing facts were established, by a large number than a right angle with each other—from a — current; 
ions: Ist. That when the change in the direc- | for, in such a case, the currents appear to move in opposite 
current occurred, no sound was produced upon | directions upon the two wires. We simply cite this as an ex- 
other than those above mentioned; 2d. ample of an extreme case, In fact, however, it is impos- 
deflection, no matter how great, indicated a'sible to determine the polarity of one of these earth cur- 
y from West to East, no change, other than а | rents upon any two lines, no matter in what direction they 
nation of the usual sound, was produced. | аге built. 
ption, whenever the galvanometer indi-! In closing, let us urge upon telephone companies the 
ng from East to West, with a deflection i necessity of doing all in their power to secure systematic 
d, and not only was the line еп-! observations of these electrical disturbances, and also of the 
sh ‘he usual sounds, but was absolutely silent, minor currents so common upon their wires. It is in their 
‘an could be carried on with the Mount'power to add the most valuable information obtainable 
++ Gtinny this period of silence) with very great upon this very obscure matter; for they have wires running 
eins cation being much clearer than at ordinary in every direction, and, unlike the telegraph companies, 
observations can be carried on while the wires are in use. 
tion of 150^, indicating a current, [t would be hard to predict what might not be the money 


one 


de 


, and the line in a noisy condition, the value, to telephone companies, of a careful and systematic 
E wly «wing back to zero, then over the other | set of observations of this kind. It has been suggested, 
DE vng a current, in the reverse direction, of 120°. that lines should be constructed, in connection with our as- 


would begin to lessen, and continue | tronomical observatories, for this purpose; but no observa- 
: was reached, when the line, as we һауе tory could afford to construct such a system of observation 
„en ram go rb tly silent, wires as are possessed by our telephone exchanges; so that 
‘Vos sting easterly current seemed to have the effect of | all that is necessary, is to connect the laboratory of the 
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lents (either alone ог in combination with rings), to support and keep in 
position, together and apart, the plates—the studs, rods, tubes and rings 
being made of any convenient non-conducting material, such as glass, 
porcelain, vulcanite, or of metal or wood covered with non-conducting 
materials The invention refers, in combination with the improved cell, 
to the use of an insulated tray or stand supporting the cell, and for holding 
oil to prevent return current by earth. Тһе claims in thi: 
the construction substantially as described. Another device, which, how- 
ever, proceeded no further than provisional protection, is that of Dr. 
Aron, of Berlin, in which the invention consists in impregnating. capil- 
lary substances with а lead combination, and winding them on the polar | 
plates. The capillary substances may be first stitched on lead plates, and 
subsequently impregnated with the active compound, and the polar plates 
may be of dialysing substances perforated, the outer wrappings being of 
wool, straw, or wickerwork Another patent is опе to C. T. Kingzett, 
London, and relates to the form of the electrodes, as well as to the com- 
pounds used. The patentee prefers electrodes of a brush-like form, in 
which the ** bristles " are hollow, and with the “ back” are in one piece, 
which is inserted into the lead compounds. From practical investigations 
the patentee concludes, that while red lead may be usefully employed at 
the electrode, at which oxygen is set free during the charging process, it 
may be replaced with advantage at the other pole, by the sulphate, 
chloride, or oxychloride of lead ; or, better still, a freshly prepared mix- 
ture of litharge and dilute sulphuric acid. Hydrochloric acid may be 
used as an electrolyte, and it is preferred to charge the cells in one direc- 
tion only. The patentee refers to calcic hypochloride, as an agent for 
prolonging or revivifying the action of secondary batteries, and for securing 
free access of the electrolytic fluid to the various parts, uses pieces of 
tobacco pipes, wicks of porous material, £c. A patent obtained by J. E. 
T. Woods, London, strikes out a new line, for in this case the electrodes 
bon, or alloys of chromium and iron, or ** other suitable 
metals," and are covered with a layer of an oxide of chromium, occasion- 
ally mixed with a little chromic acid, and retained in position by a covering 
of asbestos fabric, woven spun glass, or a diaphragm of porous earthen- 
Chromic acid and protoxide of chromium are produced by the 
current. The patentee says, that permanganic acid as a perman- 
«| suboxide of manganese, or an oxide of copper, may be used 
able electrodes, instead of the oxides of chromium. М. Somzée, 
of Brussels, has also obtained a patent, one part of which relates to a 
һен of applying minium to lead plates by securing it with some agglu- 
Another part describes a paste made of minium and 
v, which admits of thorough penetration of the acid and 
bsrbing the acid, the battery is rendered dry. 
d. porous соке, the inter: of which are 


are made of 


inium and coke with sugar or other agglutin 
sabs so formed in such a manner, that while the 
L state, the block is kept as porous as. pos- 
{the recent ideas in connection with the forma- 
y batteries ; but it may be doubted whether any of them 
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TYPES OF LUMINOUS ELECTRICAL PHE- 
NOMENA. 


BY DR. W. HOLTZ, 
- In Zeitschrift für Angewandte Elcktrieitätslehre. 
(Translated for Тик ELECTRICIAX.) 


HAVE treated, in previous articles, of the various phenomena of 

light, which an induction electrical machine will give without any 
агу apparatus ; but, I have always felt that it was ex- 
ceedingly difficult to convey an idea of these phenomena by mere words 
I have, therefore, made an attempt. lately to permanently fix their most 
characteristic forms, by means of pictorial representations, and beg, 
herein, to offer a series of those which may be classed as the so-called owe 
sided brushes. The term brush, is applied to a phenomenon, that consists 
of numerous rays of light, that is only perceptible in the dark, whose 
advent is announced Буа slight noise only, and which is developed between 
oppositely electrified bodies, especially in air media—as the effect of 
a quiet and continuous electric transmission. In order to create them 
with more certainty, the so-called condensers must be removed from the 
machine, and the electrodes placed at a considerable distance from each 
other. Brushes are termed partial, when they keep to one electrode only, 
or when although appearing on both, yet run іп a conical shape in one 
direction only. They are called positive or negative, respectively, ac- 
cording to the Кіп! of electricity of the electrode to which they are at- 
tached, or toward which the stem of the luminous globe is directed. 

To obtain them with the greater certainty in the one sided form, we 
must deflect the other electrode in question, but the consequence of this 
is that the appearance loses in extent, 

l'hese partial brushes are very differently constituted in two respects : 
First, in their outer form, and then in their internal structure. Next to 
the nature of the interpolated medium, the kind of electricity has most 
influence, and then, the shape, size, and distance of the electrodes. 
We shall not take the first factor into consideration here, as the accompa- 
nying illustrations refer to appearances, that are obtained in ordinary 
air only, That the source of the electricity producing them has an ii 
fluence, I have already given to understand ; but as this factor may alo 
be considered as of secondary importance, it shall only be treated of in- 
cidentally. Ы 

The following are the shapes and sizes of the electrodes that I used : 
At one time 1 employed the ordinary pointed ends of the discharging 
rods ; then three different kinds of globes, viz., of twenty-five fifty-five, 
and ninety millimetres; finally a hollow disc, with a semi-circular edge, 
that measures thirty-five millimetres in thickness, and 230 millimetres in 
diameter. 1 need not go into any further description, as each Piece will 
be easily recognized. in the illustrations, and as everything else is drawn 


| | according to proportion. 


1 may mention, however, that a medium sized machine with a rotatory 
of 400 millimetres, was employed. 
‘The positive brushes, as will be seen at once from the cuts, are al. 
to the right, while the negative appear on the left. I have thus 
sketched them to make the subject clearer. It is simpler, in experi- 
menting, to have electrodes unchanged as little as possible, and to this end 
te let the machine work more frequently oppositely. 

I 1 shows first, the positive brush with long stem and short, 
Il lines, which are very fine and have a great divergence, 
snp point, or feeble action, we have а weak, glimmering 
stead, while a sharp point with strong action may also produce 
Very ch: ristic of the point. is the straightness of 
so be met with in very small globes, 


м 


lender. brushes. 


the cony 


ver with Lage ones, 
2 represents the small negative brush, which, under conditions, 
her respects. the same, forms a small ball that is likewise formed of 
! but fine lines that fix themselves just at the top. It 
ht be taken, on account of its smallness, for a mere glimmer, if its 
"not remarkably like that of the larger negative brush, 
ve the large positive brush with long stem, and 
erging, branches, which bifurcate, and are split up 


proceed as stated above. 

If one curve is touching the other, they have for this touch- 
ing point the same tangent, and, therefore, we have to find the 
co-ordinates of the touching point. The formula of the tan- 
gent is (П) х= ycotg d + q, where d is the angle 
between the tangent and the x axis, and g the piece, which 
the tangent and the y axis cuts out the x axis. The formula 
for the circular arcs V (III) x" + y! + *y z = a’, where z is 
the distance between the circular centre and the line 4 2. 


Out formula (I) ¢ o t dg = d 


Out formula (III) cotdg = atr 


Those results combined with formula (II) give 


mi LEA 4 y, and 
Watt rt, 


now in (1) is x = f (y a), in (2) х= Уа у 
this is sufficient to find the value of y. 


Suppose, for example, the given surface is an ellipsis 


уа 


ey) and x = 


т, then we have c o £ y x = — 


a 


op and therefore g = - ; 


A further, we have 


2 


therefore, as 
РА 


c= Le we have 
y 


— 2) 


у= 


This result means (ће circular arc touches the ellipsis on 
the end of its short axis (0); the diameter of the arc is 


ate 
r= 


— Tue QUEEN has knighted Dr. С. W. Siemens, F. R. 5. 


—— AMONGST тне EXHIBITS at the Vienna electric exhibition, will 
be Prof. Fleeming Jenkin's telpherage system; Ayrton and Perry's elec- 
tric railway; many well-known firms with dynamos, lamps, and other ap- 
pliances; and the Duplex Electric Light and Power Storage Company, 
with a new battery, said to yield valuable residual products. Herr Born- 
hardt, of Brunswick, amongst other exhibits, will show influence-machines, 
with 20, 30, and even 6o discs. 


— THe New ORLEANS Times Democrat gives the following: 


+ | ** At the Brush electric light station, at the corner of Notre Dame and 


Front Streets, there is a dog-trap, which is somewhat remarkable, and 
the effect produced on prowling canines very peculiar. A space on the 
floor is dampened, and one wire from an electric light, connected with 
the spot, in the centre of which is a piece of meat, with the other wire 
attached to it. А dog entering the establishment, is naturally attracted 
by the meat, and approaches it, having to stand on the moist space. 
The moment he touches the meat, the circuit is made, and the intruder 
is thrown some distance by the shock. The other night, an Irish bull- 
dog made four attacks on the meat, and had, after a severe shaking, to 
relinquish his grip on the toothsome bait. The stroke passing over the 
small wires used is not sufficient to kill, yet it is severe enough to impress 
the dogs with its force, and they rarely return.” 


--- THE PATENT OFFICE News, Мау 15, says. “Тһе Examiner of 
Interferences will soon render a decision in the celebrated telephone case 
in which Messrs. Bell, Gray, Edison, McDonough, Dolbar, Boelker, 
Blake, Irwin, and Richmond, are interested. This decision will involve 
the settlement of eleven different cases, represented by the parties above 
named. Originally, there were other parties in interest, but they have 
dropped out, or their interests absorbed by those now actively contesting. 
The cases have been pending since 1878, and the arguments were made 
before the examiner in October, 1881, more than eighteen months ago, 
The testimony is embraced in five large books, and the decision of the 
examiner will be an elaborate and exhaustive treatment of the subject 
involved. The examiner has gone into the matter carefully, and his 
decision will cover over 700 pages of manuscript. The principal point in- 
volved, is the arc of the transmitter, which Bell claims, and upon which 
he has been receiving, large royalty from all other companies. 


— La Nature says: By the following simple method, plates for 


telephones and microphones may be made of any thickness. One or more 
plates of the desired shape and size are cut out of a piece of sheet iron. 
After dressing, rub them well on both sides with a dry cloth ; this is 
essential to obtain an equal thickness, as otherwise the greasy spots left 
by handling, would prevent a uniform action of the acid. It is better, 
also, to treat only one plate at a time. After wiping the plate well, it is 
plunged vertically, so as to be submerged in a bath of azotic acid. Acid 
that has been used several times іп a Bunsen battery can be used, or else 
the azotic acid of commerce, with the addition of one-fourth of water. 
The plate must be taken out frequently to ascertain the thickness. When 
the proper thickness is obtained, the plate is well washed in water, until 
the coating of blackish rust or oxide has completely disappeared ; it is 
then let dry and one or more coatings of black Japanese varnish given on 
both sides to prevent oxidation. In this way, plates may be obtained as 
thin as desired, and of all shapes and sizes. When membranes are used 
in microphones, this is no slight advantage, 
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BUSINESS NOTICES. 


NOTICE. 


Te pressure upon our columns this month, compels us to defer 
publication of some interesting matter until our next issue. 


NE of the Commissioners of the Franklin Institute to the Vienna 
International Electrical Exhibition, will take charge of American 
exhibits, and correspond for a few American papers while in Vienna 


Address CARL O. HERING, 
University of Penna., Philadelphia, Pa 


ANTED—Clean copies of THE ELECTRICIAN, for March and 
August, 1882, for which fifty cents each will be paid. Address, 
W. K. Freeman, 38 East 14th St., New York. 


Westen, by a young man of large experience (now running 59 

light situation with an Electric Light Company, can furnish 
ample referen to ability, «с. Address, A. J. С. care of ELECTRICIAN, 
Room 55, 115 Nassau Street, New York. 


INDIA TELEGRAPH AND TELEPHONE Co., Limited. 
stock, $150,000; shares, $10 each, full paid, and non- 
Mer office, Long Branch, New Jersey. This company 
has ar quited, and owns, all the telephonic rights, formerly the property of 
the Continental Telephone Co., and Tropical American Telephone Co., 
fon the еле ое sights to operate on the islands of Hayti, San Domingo, 
Jamana, Vento Rico, Vique Culebra, St. Croix, and St. Thomas. This 
чппрапу buy theit telephones and transmitters. А portion of the stock 
is offered fen sale. 

Audiens the company, Chillicothe, Ohio. 


1 
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ew days since, to witness the practical use of the 
‘The line we talked over was between two resi- 
istant end, clear and loud, so as to be 
tal feet away from the instrument. For the pur- 
think it hills the bill to perfection, We understand the 
m Iwt becoming the standard instrument; for short 
wı find them in the regular catalogues of our prominent 
Mr. Wm. Hubbard, the inventor 
id has been local manager of the 
in Kane County, lll, for several years, and 
sired in a telephone. 


1 маз on pleasure, 
Jin Fel phen 
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Wike Gauze NON-EXPLOSIVE OIL 
beyond all question, the safest, most 
unplest in (om 1, the easiest to regulate and keep 
the most heat, in proportion to wick surface, of any 

IH r, the only oil stove made on which other cooking 
san da dene clude baking or roasting. This oil tank and all parts are of 
the dii nl wick tubes, making it strong and substantial. 
se adjuntable, making it convenient for repairing, or to 
14 one get into the reservoir. 

ii an twelve utes, and boil a gallon of water in 
y, all former claims made for ой stoves. 
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‘III ADAMS & WESTLAKE M'F'G CO. 
No. 100 Beekman Street. 


О ALL Users or ELECTRIC LiGHTs— Woodbury's Testing 
Magneto is the only complete and portable instrument for test- 
ing electric lighting systems, for escapes, open circuits, crosses, and 
imperfect insulation, without the use of a battery. Its use forewarns 
against accidents to apparatus, and mishaps to persons. Each instrument 
is complete in itself, and contained in a hard rubber case four by eight 
inches, an inch and a quarter thick, and weighing only three pounds. 
Thoroughly in accord with requirements of the Underwriters, and 
described in the book upon testing electric lighting apparatus, issued by 
National Board of Underwriters. Has been in constant use by the In- 
spectors of the Boston Fire Underwriters’ Union, and the Factory 
Mutual Insurance Companies for over a year, and ordered by the prin- 
cipal electric lighting companies. 
CHARLES WILLIAMS, JR., 
109 to 113 Court Street, Boston, Mass. 


BRADLEY A. FISKE, 
>*Consulting Electrical Engineer, 


B9 Astor House, N. Y. 


Opinions, Calculations, Estimates, etc. 


BOOK NOTICES. 


ALUESONS DICTIONARY OF ELECTRICITY; cloth, 12mo., 192 pp., 96 
illustrations ; price $2. ALLISON's COUNTING House DICTION- 
ARY AND DICTIONARY OF ELECTRICITY ; 576 pp., 300 illustrations ; $3. 
STORAGE BATTERIES ; 60 pp., illustrated, papercover; бос. The above 
works sent prepaid, on receipt of price. See ELECTRICIAN, April No., 
page 117. Address, WM. L. ALLISON, 191 Fulton Street. New York. 


ECENT WONDERS IN ELECTRICITY, Telegraphy, Magnetism, 
Electric Lighting and Telephony. Contains descriptions by Count 
du Moncel, Dr. Siemens, etc. 
100 pages. $2.00. 
N. Y. & Hartford Publishing Co., 
Box 1472, N. Y. 


Nearly all recent inventions illustrated or 
described. 


ELECTRICAL MACHINES, 


‘Operated: by High Speed Engines, cannot be pi 
ntlre пер реа ана ulta, without © 


Edson's Combined Speed and Pressure Recording Gauge and Alarm. 
For Offices of Factories, City Water Works. Steamers, Hospitals, Hotels, ete, 
‘he de pan panned for basing satz belor er 


Pressure af tents taken from d 
bj watches are not close enough to give a tree mean. 


y run or give 


ша 
Pistan speed by eating te rotas 
RT 
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HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 
SHEET BRASS, BRASS WIRE, RODS aw» TUBING, COPPER RIVETS anp „BURS, 


Pure Lake Superior Copper V Wire 


—= FOR ELECTRICAL PURPOSES.*— — — 


= INSULATED ELEÉCTRIO LIGHT —+ 


— AND ;— 


Patent “K K” Insulated Copper and Iron Wire. 


The Iron is Specially adapted for Telephone Use. 


No. 49 CHAMBERS ST., No. 506 COMMERCE 8Т., No. 18 FEDERAL ST., 
NEW YORK. PHILADELPHIA. BOSTON. 
Works at Waterbury, Conn, 


ea ol >EQUITABLE< 
Electric Storage Company. LIFE ASSURANCE. SOCIETY. 


OF THE UNITED STATES. 

We desire to arrange with Electric Lighting Companies, for 
the introduction of our batteries, and also with parties competent No. 120 BROADWAY, New York, 
to organize sub-companies. 

A Manufacturing Company, that will have control of our 
patents, to supply our Licencees with batteries is being JANUARY 1, 1883. 
formed. Parties desirous of interesting themselves in this valu- (On 434 per cent, Basis.) (On 4 per cent. Basia) 
able invention, can see it in operation at 237 Broadway, | Assets, - #48,025,751 | Assets, - $48,025,751 
em 40, New York City, under charge of Prof. N. S. | Liabilities, 37,367,076 | Liabilities, 39,949,454 

eith. YT =, а 

АП correspondence received will have attention nt an early | Surplus, - $10,658,675 | Surplus, - $8,076,296 
day. 


Rarıo of Surplus to Liabilities of the leading life insurance 


The American Electric Storage Company, | companies on a four per cent. basis: 
D A Тлавилттая.  Sunrius, К, ы. 
792 Broad St., Newark, N. a | EQUITABLE.. $48,025,751 $39,940,454 83.070.206 90.31 
——— N < 50,800,306 — 49,700,183 — 7.040,213 16.00 
ARC AND INCANDESCENT LICHT. Ы Mi REDE o y 


The amount of New Business transacted in 1882 by the 
Equitable Life Assurance Society exceeded the largest business 
ever done by any company in one year, 


United States Illuminating (0. xnpIsPUTABLE INSURANCE 


AND 
59 Liberty St., New York. PROMPT PAYMENT OF CLAIMS. 


= 54 Тһе Equitable having declared its policies, over three 


1 f ears in force to be Indisputable, will Sal such indisput- 
Sole. Grantee of all Patents and Rights Tue; policies at maturity, without te of in terest, immediately 
y after the receipt at the Society's office in New York, of satisfac- 


THE UNITED STATES ELECTRIC LIGHTING CÓ, | charge trom tne partine di Interest, en 


for the City of New York and vicinity. HENRY B. HYDE, President. 
JAMES W. ALEXANDER, Ist Vice-Pres. 
SAMUEL BORROWE, 2d Vice-Pres. 
WILLIAM ALEXANDER, Secretary. 


THE 


The Machines and Lamps manufactured for this Company are under 
patents 4 
сла, ено, за агпег апа ORE a 14 life Insurance Agents desiring to connect themselves with 

THE ÉQUITABLE LIFE ASSURANCE SOCIETY in which they will 
EUCENE T. LYNCH, enjoy the greatest facilities for transacting business, may com- 
President. | municate with the officers at 120 Broadway, New York. 


THE ELECTRICIAN. 
The Electric Storage and Light бо, -сесепсешиуімысАтов 


Organized under Laws of Massachusetts, 
own the Patents for 


>FAURE'S STORAGE BITTERIES-- MONTGOMERY & CO., 
gere 1 Importers of Stubs’ Files, Tools & Steel, 
OROBET ovine FILES, CHESTERUANG TAPES, RULES, к. 
Electrical Energy Accumulators, WM, SMITH & BONS CELEBRATED Lu WIRE, 
105 Fulton Street, N. 
GEO. W. MONTGOMERY. p. W. CHURCH. 


—Á1FOR:— А = 


Massachusetts, Rhode Island, and Connecticut. ` Burke, Fraser & Connett, 


o ашалық! SOLICITORS OF PATENTS, 


--- 10 Spruce Street, New York. 
THE NOTEMAN RENTEN өрбуі 


Rotary Engine and Pump Co. a an E 


TOLEDO, Ohio. ELECTRICAL ا ا‎ A SPECIALTY 


The Engine for Electric 
Light Generators. 

Noiseless, light. running, 
high speed, uniform | 
motion. 

Two to twenty horse 
power, 

Especially adapted to pri 
vate plants, where space 
is limited, 


н.н. BALCH, 86 John St., New York. 


PULLEYS. SHAFTING, HANGERS, єтс.., 


+A SPECIALTY+ 


PROGRESS MACHINE "ii 


ESTABLISHED 1884. 


Send for Illustrated Price List to the Manufacturers 
A. & F. BROWN, 


No. 43 Park Place, 


57, 59 and 61 Lewis Street, NEW YORK. 


Works = : 
бо, 62, 64 and 66 Cannon Street. 
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t with T та 
CE, wie without Шегу; е 
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а full size, well made, complet. 
LEGRAPH APPARATUS, of the МОВЗЕ 
best form for learners, including handsome Giant Sounder ‘and Curved Key, 
and a large Cell of the best Gravity Battery, latest form, ый 


It is the best working set of Learners’ Instruments for short or long lines, from a 
few feet up to twenty miles in length, yet offered. 


You are Sure of getting the BEST THAT IS MADE if you select the “MORSE.” 


Goode sent ©. 0, D to al point IF one-third of the amount of the bill ix sent with the order. Temi 
Postal Money Onder, or Registered Letter. Favorable arrangementa made with Aves: Ed bar 


Wo will Sn. r case refund any remittance made us for these TIT 
> ех: y y goods, еу are not found 


J. н. Bunnell & Co., 112 Liberty St., St., New New York. 


 —тнЕ— “¿CHARLES WILLIAMS, Jr. 
Coe Brass Manufacturing Qo. х» assem 


TORRINGTON, Conn. (0. 8. A) Man E 


Manufacturers of ЖА TELEPHONIC, TELEGRAPHIC, 


SHEET BRASS, COPPER, AND GERMAN SILVER. 
* Brass, Copper, and German Silver Wire and Rods, * | ELECTRICAL INSTRUMENTS, 


Zinc Rods for sayurna (ЖА Electric Bells, Galvanic Batteries, Wire, 
; i A MAGNETS, &c. 


| Bun RAPH & TELEPHONE LINE MATERIALS 


DESCRIPTION. 
тию > The Only Telephone | OF EVERY 


“4 | 108 and 118 COURT — 

“ELGIN”, Қ aver fim 
TELEPHONE, t = Js BOSTON, | Мавв. 

FOR PRIVATE LINES. = =PTH Bi 


ues gis eee NEW ші Mechanical Telephone. 


Highly Polished. 


he least by the wind. 
handsome walnut cases 


Pre $5 Per 8e (2) 


Including ЖО feet Wire, 
with full Instructions for 


puting up. 
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ӘЙ тик LAW parrery Б» 
The Best Open Circuit Battery 


In every respect, beyond beyond any que question whatever, 


SUPPLANTING ALL OTHERS. 


With its introduction, Battery Trouble and Battery Expense 
become things of the past, Now almost universally used 
by the Telephone Exchanges of the whole country. 
SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 


Single Cells, - - Only $1.25. 


MANUFACTURED AND SOLD BY THE 


` LECLANCHÉ BATTERY. 


(PATENTED.) 


—THE—, 


GREAT TELEPHONE BATTERY, 


THE REALIZATION ОҒ 


SIMPLICITY AND EFFICIENCY 
In Electric Open Circuit Batteries. 


Free from acid. Hu Does not get out of order. Lasts without renewal from six months to 


veral 
re "© ADOPTED AND USED BY 


oe ione Companies and Exchanges in the United States. 
z q Battery 5 more easily and and cheaply cleaned and renewed than any other battery. Beware of 


INFRINGEMENTS AND WORTHLESS IMITATIONS, 
Every genuine Leclunehe Battery has the words Pile-Leclanché stamped on the carbon 


hend, ma. All othe 
"slo "and Porous Cell Batteries for eae in any quantity, Zine and Sal Ammoniac of seperior quailty 


THE LECLANCHE BATTERY СО., 
OR 149 West 18th Street, New York, 


` L. G. TILLOTSON & CO., General Agents, 
B&7 Dey Street, New York. ж. 


DR. JEROME KIDDER'S 


ELECTRO-MEDIGAL APPARATUS 


ARE THE BEST, as Awards they Have Received, as well ая the CONTIN! 
» TESTIMONIAL Fi FROM M LEADING SCIENTIFIC PRACTITIONERS, nan 


are covered by letters-patent for improvements rendert superior to all oth knowledged 
Ther rris of Fin Premium at Centennial, "Abo, First Premium. hy A Can Inst ite by 
1873 to 188 Inclusive: Two Silver Medals at Cincinnati Judustrial Exp 
and Two Silver Medals in Fall of 1882, the highest awards given. Al "Medal ut Char- 
leaton, (8: C) Exhibition, Full of 198. GOLD MEDAL wos awarded by American Pusti ute In 
istinguish the Apparatus as of the First Order of Importance :— 
Di. he Кірркк'ѕ Improvep No. 1. Physician's Office Electro-Medical Apparatus. 
IMPROVED No. 2. Physician's Visiting Machine, with turn-down Helix, 
IMPROVED No, > gel s Visiting Machine (another form). 
Imrroveb No. and Family Machine. 
Isproven No. 5. Тір uu ‘Ten-Current Machine (see cut), a most 
perfect and convenient apparatus, the invention of Dr. Kidder. = 


WE ALSO MAKE AND KEEP ON HAND 
“+2 SUPERIOR CALVANIC CELL BATTERIES, 0-4 
Six to Thirty-six Cel 
Also, Combined Galvanic and Farodalo ыы ылы 
Improved Pocket Induction Apparatus. 


Kidder Manufacturing Co. 820 Broadway, N.Y. 
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THE TIME TELEGRAPH COMPANY 


ls prepared to furnish Railways, Business Blocks, Public Buildings and oflees generally 


—: wire  (—— 


UNIFORM STANDARD TIME 


At а low monthly rental according to the location, style of Indicator, &c. Address, 


THE TIME TELEGRAPH CO., Temple Court, 5 and 7 Beekman $1, N. Y: 
Phosphor-Bronze Telephone Wire. 


The STRONGEST, TOUGHEST, and BEST for line wires of Electric and 
емее Telopbope Willy STRETCH nor RUST. KESISTS SMOKE, 
3 Wee, ACIDS and DAMPRESS. TENACITY moro tnan POUN tanes lt weight 
. У 12 
Dıaweren| Neger | Pate | еті 
уы. аңы” About ws. кешеге E 30 Ohms 


“ ws 
FHOSPIOI-DRONZE RODS, SPRING METAL AND WIRE, superior to German silver or 
brass for Electrical Apparatus, Already extensively used throughout the country. Address 


THE PHOSPHOR-BRONZE SMELTINC СО. (Limited), 
512 ARCH STREET, PHILADELPHIA, PA. 
Owners of the U. 8. Phosphor-Bronze Patents. Sole Manufacturers of Phosphor-Bronze іп the United Stater, 


-- Gelatinized Fibre, %-- 


(Trade Mark.) 


== THE BEST INSULATOR KNOWN.—— 


DOPTED by all the leading Electric Light Companies, and manufacturers of 
Electrical Machines in the United States, as a substitute for hard rubber, being 
a far better non-condactor, more durable, and costing less than half ns much. 
Send for samples, circulars, and prices, to 


COURTENAY & TRULL, 


Р.О. Rox 2905. Хо. 17 Dey St., New York. 


опе pair of sponge 
siscmoles uni dos та hood n al Sf 
Di sulphate of mercury, and one spoon, 9250. 


te Assortment of Sareleal 
made for our trade 
Dı E 


apporte 

FOREIGN GOODS OF OUN N M 

PORTATION, constantly іп stock. Or- 

thopedical Apparatus, Elastic Stock- 

ings, ete., made to order. 
WHOLESALE and RETAIL. 


Goad for our Mew Hlnstrated Catalogue, postage 0 cts. 
SPENCER & CROCKER, Ohio Dental and sargies! | 


(Pat. іп U. S, and 
’ 


Telegraph E 


AND 


ELECTRICAL APPARATUS 
Of Every Description. 


No. 9 BARCLAY ST, 
New York. 


OCHARERS L. BLY, 
Geonor,) 


juccessor to STEARNS & 


Telegraph and and Tolopkone Lin Ше Ani ui 


Electrical Instruments and 
Electric 2 > 
37 PEARL STREET, - E Men 
FOR $. 


{WO DYNAMO- om TE MACHINES, 


Each of 5,000 Candle Power; 

Made by J. E. BRAUNSDORF, aa om хақ. 
IN воор RUNNING ORDER, 
ALFRED F. MOORE, 3d and Race Sts., 
PHILADELPHIA. 
ESTABLISHED 1859. 


PLATINUM. 


H. M. RAYNOR, 
25 BOND STREET, NEW YORK. 


CHARLES C. SHELLEY, 
Printer, 


110 & 12 College Place, and 66 Park Place, 


NEW YORK. 


| lalty:—Fine Periodical and Pamphlet Work. 


2231 Pemberton Sq., Boston, Mass, 


117, 119 & 121 West Fifth St., 


Cincinnati, Oh 411 


mester to Oman CHARLES es WILLA, Jr., Manufacturerzof. 
ca ж 
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А.Е. ARIES E É 
Electrical Apparatus and Supplies ommercial 


EXPERIMENT . 
No. 27 SOUTH 10th STREET, a Po. Union ГА NS. Ga 


(ОҒ LONDON), 
THEADAMS & WESTLAKE OIL STOVE ALERED PELL, 


Resident Manager. 


3F & 39 Wall Street. 
BERLY’S 


ELECTRICAL КЕЙ E 


With English, French, enok, Belgian, peri (FIRE) 
Sootoh, Irish. Canadian, German and | /NSURANCE COMPANY, 
United States Sections, Ot Liverpool, England. 
P Bob-titles e area aged, bot nei aad Established 1845. 
A ng rd п > an 22 WALL. STREET, Now York: 
jew Yo 
Ed Er & WESTLAKE КРО ©, interest y ending тт wi ind ind hie Directory. elei oi MC 
New York, Bosto! Б f addresses, Invaluable for tel | , рду конце" BENZ, B. SHERMAN, 
ener STATE 8T, 100 BEEKMAN ST. 45 SUMNER | ST. | Sent, post-paid, to any address on recelpt of 89,50, | 
Registry, 10 cents extra, E. F. Бо? Manager. 
Senn rom Prosrzorus, Address, WM, W. HENSHAW, Ass't Manager. 


" c ing & Brinkerhoff, 
CARBON POINTS umming rem, not F. E KINSMAN & CO, 
219 East 18th Street, NEW YORE CITY, NEW YORK. 


WIRE GAUZE 
*HAISOTAXHA-NON 


—¡ FOR :— 


Alsotıio Lampa and Platon for Batteries, |- Telephone, Telegraph and Electric Light 


We make a superior carton for eecrio | Waterbury BrassCo. 


t, burning with a clear white Inventors’ and Manufacturers’ Agents. 


IN ELECTRICAL GOODS. 


Ime; greatest possible durability. Mad А 
Our Battery Plates are the best WILLIAM LANG, 


in the market, SHEET BRASS, BRASS RODS 
M 7 
BOULTON CARBON co, and PURE COPPER WIRE for LETAL AZ. 


Cleveland, Ohic.| ELECTRICAL PURPOSES. Cor. So. 6th & First Streets, 
BROOKLYN, E. D. 


LIVERPOOL Darors: So ді лан 
LONDON AND GLOBE) ° BROADWAY: New York. GLASS CO. 


195 EDDY ST,, Providence, R. I. OFFICE AND SARELS BOCES 


INSURANCE CO. No. 17 MURRAY STREET, N. Y. 
REPRESENTED BY 
Wırriam & Pine Srs., New York! _ Mills at Waterbury, Conn. - ©. E. L. BRINKERHOFF. 


CHARLES W. HOLTZER. PARAFFINE WAX, 


MANUFACTURER OF AND DEALER IN 


ELECTRICALeINSTRUMENTS ®&#SUPPLIES, |... 1... or cement purposes by 


Telegraph Instruments, Galvanometers, Rheostats, Electric Light Apperatuses and 
M for Incand: mt Lamps, Electric X Lighting 
ixtures 1 decent, Tampa, Electric Gas Lig Apparatuses, the case, barrel or carload, 


+* BROOKLINE, MASS. t< J. W. JONES, 134 Water St , New York, 
POPULAR SCIENCE. 


The Humboldt muy of Popular Science contains such stand- “The Origin of Nations,” by Prof. RAWLINSO! 


N. 
“ The Naturalist on the River Amazons,” by H. W. Ba 
“The Wonders o of the Heavens," by FLAMMARION, (illustrated.) parts). is Em d s 
“ Man’s Place іп Nature,” by Hoa illustrated). “Town Geology," by Canon KINGSLEY; and many others, 
Bolentific vr tienen Se бақтық: DE, PRICE 15 CENTS EACH NUMBER. 
"i 4 Y Re Write for a Catalogue, or send 16 centa postage stamps for a 
Oriental s, Dr. CAIRD, ا م‎ copy, нг 
“Forms of Water, hy раш (ill illustrated). J. FITZGERALD & 00., Publishers, 20 Lafayette Place, New York. 
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Partrick & Carter, Premium Learners Apparatus. 


Only $5.00. Not the Cheapest, 
but Guaranteed the Best. _ 


ba Pag ig A s А "T 
comprises. 


fected," and " Now Ourved Key, 
spend polished, RUE 
CIL 
fered. 


Remittances should E de by P. 0, Mon 


Stacy. Bed for create 
I 14 South 2nd StF St, Pi Pa. Pas 


>ARC LIGHTS.- 


We desire to call attention to the BRUSH MACHINES we are now manufacturing, intended to give lights of 
about two-thirds of the power of our usual size of arc lights. They are fully equal to the ordinary size lights of other 
systems, and except in the amount of light, are the same in every respect as our other lights. 


Number of Machine. Number of Arc Lights. Nominal Candle Power. Horse Power Required. 
6 


i 10 1200 
20 . 1200 11 


i a 1200 3 


Prices of machines and lamps the same as the o list. Our agents will ou estimates. 
We shall commence this month the shipment of BRUSH STORAGE BÁT "TERIES to fill the large orders 
which have accumulated on our books. We desire to state that these batteries are GUARANTEED by this Com- 
pany, just as all apparatus hitherto sold by us has been; and that the statements of our opponents regarding them, 
which have been so industriously circulated of late, are false in every particular. 


THE BRUSH ELECTRIC CO, 
No. 379 Euclid Avenue, CLEVELAND, Ohio. 


STANDARD ELECTRICAL WORKS, CINCINNATI, 0. 


Standard Home Learner. | (alvanizei Telegraph Wire, | pa Patent Top (оңай Кеу, 
АП Numbers and Grades, Price, 84.00 Each, Post-paid. 


+ BRACEETS AND PINS, + | 
INSULATORS, 
| GLASS and PORCELAIN, 
CROSS ARMS, | 
OFFICE WIRE, | 9 
Top Contact, Top Connection, 


Annunciator Wire, | Non-Sticking, Жазу Worki 
POLE RINGS, be Thoroughly Tested, and Univer- 


J | sally approved. 
PRICE, COMPLETE WITH BATTERY POLE STEPS, 
Book of Instruction, Wire, Le. - 8350 


—— 
Y 1 Standard Telegraph Key, $2.75- 
Instrument, only, = - - - 2.80 LECLANCHÉ Bunnell Steel Lever “ 3.00 
Instrument, wound with fine Wires - 3.50 —Axp— | Legless Rubber Base ** 
Instrument, all Brass, r - 5.00| > ТЕР | “Giant Sounder, - 
Instrument, all Brass, Nickel Plated, 6.00 GRAVITY BAT' TES, $ Pony 4 
Instruction Book, - - =- - 15 Cts. Office Fixtures, Tools, do, 
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"The suspending wires of the lamp, shown in Fig. 2, are 
fixed to an arm transverse to the lamp frame, in order that 
the shadow of the frame may be projected across, instead 
of parallel with, the rails. In the centre of the cross thus 
formed, a hinged hook is firmly held, vertically, or at any 
desired angle, by a screw and nut adjustment, and is so set 
that when the lamp is raised it strikes the lower curved edge of 
an ob! casting, which causes the lamp to tilt, and the hook, 

1 ill higher, slips into a triangular hole in the oblong 


Fic. 2. 
casting, when the strain on the cables may be 
the lamp remain suspended by the hook. 
lamp, it is first raised, and the hook, by 
is tilted out of the top of the opening. 
then lowered, the hook falls upon a flange, whic 


it to one side of, and effectually prevents it from re-| 


entering the opening. 


The Lehigh Valley Railroad 
аз the most suitable method of 


Fia. 3. 


ach these lamps, it were necessary 10 
sual way, much more time would be 
eauty of the ıllumination obtained by this 
the subject of much comment from pas- 
Jersey Central Railroad, and the local 


lly to indicate that a much larger pro- 
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tympanum. Having stated this law of proportion between the cause and 
its effect, he goes on to speak of the graphic method of representing va- 
rying forces, such as those of sound waves, by curves ; and emphatically 


-= (I 


Fic. 3. Fıc. 4 

lays down that the ear is absolutely incapable of perceiving anything more 
than can be expressed by such a curve. After giving samples of undula- 
tory curves corresponding to musical tones and to discordant sounds, he 
makes the following significant remark : So soon, therefore, as it is pos- 
sible, at any place, and in any manner, to set up vibrations, whose curves 
are like those of any given tone or combination of tones, we shall then 
receive the same impression which the tone, or combination of tones, 
would have produced upon us. Taking my stand upon the preceding 
principles, I have succeeded in constructing an apparatus," etc. He con- 
cludes his paper by saying that the newly invented phonautograph of Du- 
hamel may, perhaps, afford evidence as to the correctness of the y 
which he has asserted, respecting the correspondence between sounds and 
their curves. 

The actual apparatus, figured in this memoir, and exhibited to the 
Frankfort Society, in October, 1861, is now in my possession ; and I have 
also temporarily intrusted to me a still earlier experimental telephone, made 
by Philipp Reis, in the form of a model of the human ear. This inter- 
esting instrument is depicted in its actual condition and size, in Figs. 1, 2, 


and 3, and in section, in Fig. 4. It is carved іп oak wood. Of the tym- 
panic membrane only small fragments now exist. Against the centre of 
T A 


the tympanum rested the lower: end of a little curved lever of platinum 
ammer” bone of the human car. This 
a The property of M. Léon Garnier, Director of Garniere Institute at Fred- 


rich«dorf, near Homburg, where Philipp Reins was formerly Teacher of Natural 
Sciences. 


wire, which represented the * 


curved lever was attached to the membrane by a minute drop of sealing- 
wax, so that it moved in correspondence with every movement of the tym- 
panum. It was pivoted near its centre by being soldered to a short cross 
wire, serving as an axis. The upper end of the curved lever rested in 
loose contact against the upper end of a vertical spring, about one inch 
long, bearing at its summit a slender and resilient strip of platinum foil. 
An adjusting screw served to regulate the degree of contact between the 
vertical spring and the curved lever. Conducting wires, by means of 
which the current of electricity entered and left the apparatus, were affixed 
to screws in connection, respectively, with the support of the pivoted lever 
and with the vertical spring. 

1f now any words or sounds of any kind were uttered in front of the 
ear, the membrane was thereby set into vibrations, as in the human ear. 
The little curved lever took up these motions precisely as the ““ hammer” 
bone of the human car does ; and, like the ** hammer ** bone, transferred 
them to that with which it was in contact. The result was that the con- 
tact between the upper end of the lever and the spring was caused to vary. 
With every rarefaction of the air the membrane moved forward, and the 
upper end of the little lever moved backward and pressed more firmly than 
before against the spring, making better contact, and allowing a stronger 
current to low. At every condensation of the air the membrane moved 
backward, and the upper end of the lever moved forward, so as to press 
less strongly than before against the spring, thereby making a less com- 
plete contact than before, and by thus partially interrupting the passage of 
the current, caused the current to flow less freely. The sound waves which 
entered the air would, in this fashion, throw the electric current, which 
flowed through the point of variable contact, into undulations in strength. 
Reis, himself, termed the contact part of his telephone an interrupter. 
"T'hat it was not intended to operate as an abrupt make-and-break arrange- 
ment, as some persons have erroneously fancied, is evident ; firstly, be- 
cause the inventor introduced delicate springs to give a following contact, 
and so prevent abrupt breaks from occurring ; secondly, because abrupt 
breaks would have violated the fundamental principle to which he refers in 
the sentence immediately preceding his description of the instrument 
shown to the Frankfort Society, namely that of creating tones whose 
curves were like the undulatory curves imparted at the transmitting end of 
the instrument ; thirdly, because (in another article) he described his in- 
strument as opening and closing the circuit in proportion to the sound 
w which obviously an abrupt “ break-and-make " apparatus without a 
ring contact could not possibly do. Тһе mechanism which Reis thus 
invented—and which is substantially alike in all his instruments—might 
be appropriately described as the combination of a tympanum with an 
electric current regulator, the essential principle of the electric current 
regulator being the employment of a loose or imperfect contact between 
the two parts of the conducting system, those parts being so arranged 
that the vibrations of the tympanum would alter the degree of contact, 
and thereby vary the resistance offered at the point of contact to the 
passage of the current, and so regulate the strength of the current that it 
should magnetize and demagnetize the core of a distant electro-magnet in 
a manner, corresponding to the undulations of the tympanum of the 
transmitter, 

“The particular form of the instrument shown at Frankfort, in 1861, 
and described in the Journal, is somewhat different from the “ ear." The 
Fig. 5, and description are taken from the Journal + 

“Ina cube of wood, rs ¢ и v w x, there is a conical hole, a, closed 
"at one side by the membrane 0 (made of the lesser intestine of the pig), 
‚upon the middle of which a little strip of platinum is cemented as a con- 
! ‘This is united with the binding screw, p. From 


' ductor of the current. 
| the binding screw, т, there passes likewise a thin strip of metal over the 
“middle of the membrane, and terminates here in a little platinum wire, 
which stands at right angles to the length and breadth of the strip. From 
the binding screw, ^, a conducting wire leads through the battery to a dis- 
, tant station," 

In the original instrument there is also an adjusting screw to regulate 
the contact, though this is not shown in the drawing. 

Тһе receiver used to reproduce the sounds transmitted by these 
telephones, is also described in the memoirof Reis. It consisted of a steel 
needle surrounded by a coil of wire. This was at first set up for the pur- 
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pose of increasing the sounds by resonance, upon the top of a violin ; 
later it was mounted upon a pinewood box, to which still later a lid of 
thin pine was added against which the listener could press hisear. The 
sounds emitted by such a wire during magnetization and demagnetization 
were well known before; but to Reis is due the discovery that other tones 
than the natural vibration tone of the wire, could be electrically imposed 
upon it by the varying magnetizing force of the current in the surround- 
ing coil Reis explained the reproduction of the transmitted sounds by 
supposing a magnetic attraction between the atoms of the steel wire to 
work synchronously with the fluctuations of the current. He later devised 
a different receiver in which an electro-magnet was provided with an elas- 
tically mounted armature of iron which it threw into vibrations corre- 
sponding to those of the original sound waves. With this apparatus and 
a transmitter with a small curved lever, like that in the “ еаг,” he was 
able (see Kuhn's Handbuch der Angewandten Elektricitätsichre, 1866, p. 
1021) not only to reproduce melodies with astonishing exactness, and 
single words as in speaking and reading (less distinctly), but even to trans- 
mit the inflexions of the voice expressive of surprise, command, interro- 
gation, &c. 

Considering how far these early researches were carried, it is remarka- 
ble that their historic value has been so greatly overlooked. 


SILVANUS P. THOMPSON, in Nature, 


PRACTICAL TELEPHONY. 


THE LEADING-IN WIRES. 


'OR this purpose No. 18 B. W.G. copper wire, covered with two coatings 
of gutta percha to a total thickness of No. 7 B. W.G. wound with 
strong tape, and, lastly, well covered with Stockholm tar, should be used. 
These wires should be re-tarred at frequent intervals, to keep them in good 
condition. Paint is injurious to gutta percha. Messrs. Henley & Co. 
have lately introduced the ozokerit core, which has a slight advantage as 
regards price, whilst its durability is guaranteed to exceed that of gutta 
percha. Subjoined is a test of this core by the electrician of the general 
post-office, W. H. Preece, Esq., F. R. S.: 


Conductor resistance 23.723 ohms. 
.281 microfarad. 
8.196 megohms. 
Temperature. 75° Fah. 
Tests of gutta percha core of similar length :— 
Conductor resistance........... .. 22.36 ohms. 
. +273 microfarad. 
.860 megohms. 


Temperature 75? Fah. 


ا 


It will be seen by this that its insulation is very high, and if it prove 
to be more durable for telephone leads than gutta percha (which at best is 
comparatively short-lived when exposed to the air), it should come into 
general use. It is made by forcing melted ozokerit paraffine into ordinary 
rubber core under heavy pressure. It would be more economical in the 
end if the leading-in wires were double-taped ; they would then be better 
able to withstand the rough usage to which they are often subjected from 
the line men's feet when going up and down the poles, etc. Care should 
also be taken that a spare piece of gutta percha is wound round them 
where they touch corners of chimneys, walls, etc. The lead should make 
a short dip below, and then rise to the hole, where it enters the wall or 
window frame, so that rain may run down and drip off at the bend instead 
of running into the building. 

Where possible, connect the main gutta percha lead direct to the in- 
strament, it being much less liable to damage. In some cases this шау 
be inadmissable from its unsightliness, when the lead must be joined to 
the ordinary paraffined wire, and the joint soldered with composite candle 
or resin. Never use spirits. When soldered, the joint should be wrapped 
with tarred or india-rubber tape, to preyent contact with other wires. 


It may be as well to give instructions here how to solder a joint 
ргорегіу, a very easy operation in itself, although neglected by many fit- 
ters. The following articles must be provided: А small spirit lamp ; 
a small copper bit made from about 2 in. of No. 8 copper wire, drawn to 
a blunt point at one end, with a steel wire screwed into the other, and this 
wire driven into a brad-awl handle; a small tin box to hold a short piece 
of composite candle or powdered resin ; and, lastly, a small quantity of 
the best blowpipe solder. The iron, when new, and at intervals after- 
wards, will require tinning, which is done thus: Make the iron bright 
with emery paper, heat it in the spirit lamp, and rub it on a piece of tin 
with a small piece of solder and composite or resin. This should give it 
a bright tinned surface. Now, to solder a joint. Scrape the wires bright, 
twist them firmly together, rub well over with composite, or dust the joint 
with powdered resin, heat the bit in the lamp, wipe the point with a piece 
of rag, touch it on the solder so that a small piece adheres, and apply it 
to the joint, rubbing it along. If this is properly done, a strong, clean 
joint is the result. This small copper bit is sufficient for the small wires 
used indoors for telephonic purposes. 


TERMINAL BOARD FOR SWITCH ROOM. 


Figures 1, 2, 3, show a convenient terminal board for the leading-in 
wires. The main board is 6 feet by 3 feet, the terminals are double 
headed and 3 inches apart in the rows, and the rows 3 inches from each 
other. The board D is 9 inches wide, and the holes half an inch apart in 
the rows, and the rows 3 inches apart ; in the board E, the holes are half 
an inch apart both ways. This board will accommodate 200 lines. Each 
terminal should be plainly numbered on the board on both sides. If the 
terminal board can be placed in the roof space instead of in the switch 
room so much the better. The line-man has only to place the gutta 
percha lead under the desired number. Тһе connections should be com- 
plete down to the switch room, and the annunciators in place when the 
board is first fixed. This saves the instrument fitter visiting the switch 
room each time a new subscriber is connected. 


ТНЕ EARTH WIRE, 


Too much importance cannot be attached to having a good earth con- 
nection, by means of which the circuit is completed. Some people seem 
to have an idea that any flimsy attachment, such as twisting a wire round 
the nearest gas bracket, is sufficient. This, if it answers for a time, is 
only at the expense of extra battery power, and in all probability causes 
trouble in calling the exchange, there not being sufficient current passing 
to drop the annunciator shutter, so, by all means, have a good earth. 

If possible, run a gutta percha wire (as used for leads) to the water 
main (not a cistern pipe), scrape the pipe clean, wind the wire (bared of 
the gutta percha) at least six or eight times round the pipe, bind tightly 
by drawing the free end under the last three or four coils, and have the 
whole well soldered together. Failing this, attach to the main gas pipe, 
the street side of the meter (if on the house side the meter must be bridged 
over with another piece of wire firmly bound, and soldered on each side), 
owing to the white or red lead used in the pipe joints making a very bad 
electrical connection, and composition (i. ¢:, lead) gas pipes should on по 
account be used. If economy (?) forbids the use of gutta percha covered 
wire for the earth connection, it is better to use No. 14 or 16 bare copper 
wire than the small paraffined wire used in connecting up the instruments, 
because, in all probability, in getting to the water main, the wire must 
pass places where it will be liable to injury from dampness and other 
causes ; 3-16 galvanized line wire may also be used. If forced to use 
paraffined wire, a stout wire must be soldered to the water pipe, and the 
other wire spliced and soldered to it. 

It will in most cases be sufficient, if the stout wire used for the earth 
connection starts from the zinc end of the battery. The connection from 
the zinc to the instrument can be made with paraffined wire. 


THE EARTH CONNECTION FOR EXCHANGES. 

If it is so important to secure a good earth on ordinary lines, the same 
holds good with, if possible, increased force to exchanges, for in the case 
of the ordinary line that only suffers ; but if the exchange earth fails, per- 
haps 500 to 1,000 lines are affected. It is, therefore, advisable to have sev- 
eral earth connections at various points. If possible a Хаққа ES wie, 
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such as No. § B. W. G., should be used. This should be firmly soldered 
to both gas and water pipes (on the street side of the meter in the case of 
gas pipes. Do not trust to any bridging, or any makeshift contrivance, 
and then there will be no risk of having all the exchange business brought 
to a stand from ** bad earth.” 


lt may sometimes occur that an ''earth " has to be obtained where 
there are no water or gas mains. In this case search must be made for a 


t 


wide and five feet long. Suspend this in the centre of the hole, 
iand fill the hole with tightly packed gas coke to within six inches of the 
surface, then fill with the soil to the surface level ; the wire must then be 


to the projecting end of the lead strip. 


LIGHTNING ARRESTERS. 


If these are used, the earth wire in connection with them should, pre- 
ferably, be separate from the battery earth wire. It should also consist 
of No. 16 wire right through, or it will be practically useless. It must be 
well soldered to the main gas or water pipe. 

Although, as a rule, in England, Tightning arresters are seldom used in 
exchanges, it may be useful to some who may be engaged in other coun- 
tries, where they are absolutely necessary, to know how to protect the in- 
struments under their charge, In the first place, supposing there are no 
arresters, and warning is given of the approach of a storm, a stout copper 
wire may be twisted round terminal after terminal all over the terminal 
board. - This, however, stops all operations in the excl , and must be 
removed directly the storm is over. The best plan is to insert an 
arrester to each terminal on the terminal board. A simple arrester may 
be made thus: Take two pieces of No. 16 double silk covered copper 


FIC 2. 


Fic, 1.—ELEVATION OF SWITCH BOARD. FIG. 2.—SECTION OF Sw: 

In some cases, where the line is short, it may be cheaper to run a 
second wire and use a metallic circuit. 

When testing your earth, test by ringing the bell, and not by the tele- 
phone, because the telephone will speak with an '' carth ” so defective and 
of such high resistance that the bell could not be made to ring through it. 

If it can possibly be avoided, do not have the earth connection on a 
water main at one end, and on a gas main at the other, as permanent cur- 
rents are thereby often set up. 


THE JOINING-UP WIRES. 


These usually consist of No 20 B. W. G. copper wire, having a num- 
ber of cotton threads laid up parallel with it, the whole well served or 
bound round with other threads in two colors, so as to show in bands al- 
ternately; the whole well saturated with paraffine, and polished by friction. 
This answers the purpose very well, but the insulation is not proof against 
wet (especially sal-ammoniac solution), therefore, in joining up the battery, 
take care that the wires or terminals are not wetted by splashing or other- 
wise, or a fault, or possibly several, will be surely developed in time. 

Do not join the wires unless the joints be soldered ; joining is seldom 
necessary, if a wire should be cut too short do not use it, cut another. 
The short one will come in another time, and, lastly, never put two wires 
under one staple, or allow two staples to touch each other. 

In removing the covering from this or any covered wire, never cut 
square through the covering, but draw the knife parallel with the wire, 
The first method in all probability makes a slight nick on the wire. and if 
this is done the wire will come asunder there if slightly bent, and conse- 
quently cause a fault. 


FIG. 


BOARD AT А В. Fic. 


? 


EARTH. 


ITCH 3.—PLAN оғ SwitcH BOARD AT C D. 
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"wire, each 6 inches long, and preferably of different colors, twist them 
firmly together, taking care that the bare ends do not touch each other, 
‚test them carefully to see that no leakage takes place between them, fix 
one end of one wire under the terminal on terminal board, and the end of 
the other wire to earth. Fig. 4 gives the ideal plan. The two 
ends may be prevented from coming into contact by a covering of sealing 
wax or shellac. Each line will, of course, require an arrester. Of course 
more efficient arresters can be used, but with hundreds of lines the ex- 
pense is a serious consideration. 
, The line or earth wires must not be allowed to pass too near lead gas 
pipes (six inches should be the least distance), as a spark may jump across, 
use the pipe, and fire the gas This has actually occurred. It should 
| also be remembered that the inductive charge caused by thunder clouds 
ing over the wires is often powerful enough to fuse the coils of the bells or 
annunciators, and that short lines are more apt to be affected than long ones. 
; шашу, ir ca be used, see that they are carefully made and tested, 
¡as isk of communication being і ii leakage 
! earth.— London Electrician. pr their xd 
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NOTICE. 


A continuation of article on “The Gold and Stock Telegraph Com- 
pany,” and on “Sketches of Electrical History," will appear іп August. 
number of this paper. 


THE ELECTRIC LIGHT AT THE CHICAGO 
EXPOSITION. 


HE electric light companies have taken advantage 
of the opportunity afforded by the National Ex- 
position of Railway Appliances, at Chicago, to 
make the finest display of electric lighting that 

has yet been made. 

Five companies exhibited their apparatus, and contrib- 
uted to the lighting of the building and grounds. These 
were the United States Co,; the Edison Co.; the Brush Co.; 
the Fuller Co.; and the Thomson-Houston Co, (formerly 
the American Co, of New Britain, Conn.) The main 
building, with its various annexes, and the outside spaces, 
were lighted with about five hundred arc lights. Of these, 
the Thomson-Houston Co. furnished about thirty or forty, 
and the remainder were about equally divided between the 
Fuller, the United States, and the Brush companies. Be- 

^ tween six and seven hundred incandescent lights were used 
in the small rooms and offices, and in the booths of differ- 
ent exhibitors, of which the Edison Co, and the United 
States Co., each contributed about one-half. We under- 
stand that the different companies exhibited only a limited 
number of lights to show the working of their apparatus, 
and that the remaining lights were paid for by the Ехрові- 
tion Association, 

Although considerable trouble was experienced from 

icient power, the lights, as a whole, worked very satisfac- 
and the general effect was extremely fine. 


torily, 1 

‘The exhibit of the United States Co. was larger and 
more complete, and in many respects, more attractive, than 
of the others, as it embraced not only are and incan- 


napphied: with water by a centrifugal pump, driven by a We: 
ton meter, and. illuminated by Maxim incandescent lamps, 
еее behind the sheet of falling water. A Weston dyna- 
for anal meter were also used for running the electric rail- 


m 


The Weston arc lights and the Thomson-Houston arc 
lights, attracted much attention by their remarkable steadi- 
ness and high illuminating power. Тһе Fuller lights were 
not so powerful, and far less steady. This appeared to be 
due, in great measure, to putting more lights on the ma- 
chines than they could run properly. The Brush arc lights 
were conspicuously bad. They were feeble, uneven, and 
unsteady. There appeared to be a surprising lack of care 
in the erection and management of the Brush exhibit. The 
circuits were run in a very slipshod way, the lamps were 
placed at irregular intervals, and even the globes for the 
lamps were, apparently, in many instances, improvised out 
of porcelain shades made for argand burners. 

Тһе absence of the Brush storage battery from the ex- 
position, was the subject of much comment. A few Swan 
lamps were shown, and the chandeliers upon which these 
were placed, were labeled “Тһе Brush-Swan system of elec- 
trical storage, light and power," but the lamps were evident- 
ly run directly from a small Brush dynamo, and careful 


- | inquiry failed to discover any storage battery. 


Тһе Edison incandescent lights, and the Maxim incan- 
descent lights, both worked extremely well, and the exhibi- 
tion of incandescent lighting was very creditable to both 
companies, 


The electric railway was one of the most popular fea- 
tures of the exposition, A circular track was erected 
around the gallery of the main building, and upon this was 
placed an electric locomotive and a car, carrying thirty or 
forty passengers. The current was carried to the motor on 
the locomotive through the rails, and a third rail placed be- 
tween the two main rails, Although all the work was done 
hurriedly, in the last week or two before the exposition 
opened, and the appliances used for controlling the motor 
were quite crude, the railway, on the whole, worked well, 
and was examined with great interest by many prominent 
railroad men. 


In the prospectus of the exposition, a gold medal was 
offered for the best system of lighting depots, shops and 
yards by electricity, and to this, were afterward added, 
gold medals for the best arc system and the best incandes- 
cent system. АП the exhibitors, except the Brush com- 
pany, entered into competition for these awards, but after- 
ward united in requesting that thorough scientific tests and 
measurements of the different systems be made by an ex- 
pert jury, and that the report of the jury be substituted for 
the awards proposed. A jury has been appointed, consist- 
ing of Prof. Henry Morton, of Stevens Institute; Prof. 
Charles R. Cross, of the Massachusetts Institute of Tech- 
nology ; Prof. B. F. Thomas, of the University of Missouri ; 
Mr. L. F, Leyne, of the American Machinist, and Prof. James 
Denton, of Stevens Institute. The tests are to be made 
at New York, before the ıst of September. The Brush 
Co. has been invited by the other companies to join in the 
tests, and will probably do so. 


We think the electric light companies have acted wisely 
in waiving the awards, and arranging for thorough tests. 
Nothing is more unsatisfactory than awards based upon 
mere cursory examination of complicated apparatus shown 
at an exhibition, and we feel confident that, both the public 
and the electric light companies, will be greatly benefited 
by a thorough and impartial examination of the real merits 


of the different systems. 


‘The time allowed is ample for doing the work well, and we 
have no doubt that all the exhibitors will give the jury full 
facilities for an exhaustive examination. The jury is all that 
could be desired, both in respect to the ability and to the 
character of its members, and we have no doubt that its 
report will be received as conclusive authority. 
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PROFESSOR HUGHES’ LECTURE ОУ MAG- 
; NETISM. 


NE of the most important contributions to investiga- 
tions in magnetism, was lately delivered by Prof. D. 
E. Hughes, F. R. S., before the London Society of Tele- 
graph Engineers and of Electricians. Prof. Hughes kindly 
sent us advance proofs of the lecture, but unfortunately 
they arrived a few days after the issue of our last number. 
Since then, the lecture has been given a great deal of pub- 
licity in the scientific and general press, and we are, there- 
fore, reluctantly obliged to forego publishing it in extenso. 

At the same time the lecture disposes in such a convinc- 
ing manner of some of the old theories of magnetism in 
metals, that it deserves not only reproduction but discus- 
sion. To this last end we give the theory of magnetism 
which Professor Hughes has adopted from his own experi- 
ments: 

1. That each molecule of a piece of iron, steel, or other magnetic 
metal is a separate and independent magnet, having its two poles and dis- 
tribution of magnetic polarity exactly the same as its total evident mag- 
netism, when noticed upon a steel bar-magnet. 

2. That each molecule, or its polarity, can be rotated in either direc- 
tion upon its axis by torsion, stress, or by physical forces, such as magnet- 
ism and electricity. 

3. That the inherent polarity or magnetism of each molecule is a con- 
stant quantity like gravity ; that it can neither be augmented nor de- 
stroyed. 

4. That when we have external neutrality, or no apparent magnetism, 
the molecules, or their polarities, arrange themselves so as to satisfy their 
mutual attraction by the shortest path, and thus form a complete closed 
circuit of attraction. 

5. That when magnetism becomes evident, the molecules or their po- 
larities have all rotated symmetrically in а given direction, producing a 
north pole if rotated in that direction, as regards the piece of steel, or a 
south pole if rotated in the opposite direction. Also, that in evident mag- 
netism, we have still a symmetrical arrangement, but one whose circles of 
attraction are not completed except through an external armature joining 
both poles. Я 

6. That we have permanent magnetism when the molecular rigidity, 
as in tempered steel, retains them in a given direction, and transient mag- 
netism whenever the molecules rotate in comparative freedom, as in soft 
iron. 

“ These experiments would do away with the theory of Coulomb and 
Poisson, that each molecule is a sphere containing two distinct magnetic 
fluids, and a peculiar coercive force. Тһе theory of Ampere that elemen. 
tary currents flow around each molecule was shown to be equally illusive. 

The inherent polarity of magnetic metals is sought to be proved by 
numerous experiments. ‘I'he Professor says: “ We might suppose from 
the theory which I am advocating, that upon the rotation of the molecules 
there would be some disturbance or mechanical trepidation ; and such is 
found to be the case, as first observed by Page, and afterwards verified 
by Dr. Youle and De la Rive, in the molecular sounds produced in iron 
upon its magnetization. Reis’s first telephone was founded upon these 
sounds; and Du Moncel has made numerous researches upon this subject. 
In the last of my experiments, the sounds were too feeble to be heard, but 
by the application of the microphone these trepidations at once became 
audible.” 

Some very interesting matter is furnished by the lecture 
as to the molecular condition of iron, and the effect of vi- 
bration. People who distrust the metal that supports our 
elevated railroads, may be curious to know, that even fibrous 
iron may become crystallized and break in one day. 

Prof. Hughes believes that he has discovered a peculiar property of 
magnetism ; viz , “ That not only can the molecules be rotated through 
any degree of arc to its maximum or saturation, but, that, whilst it re- 
quires a comparatively strong force to overcome its rigidity or resistance 
to rotation, it has a small field of its own through which it can move with 


excessive freedom, trembling, vibrating, or rotating through a small de- 
gree with infinitely less force than would be required to rotate it perma- 
nently on either side. This property is so marked and general that it can 
be observed without any special iron or apparatus.” 

The position maintained by the lecturer, is supported by 
experiments which would require to be more fully re-pro- 
duced than we have space for at present, but to which we 
may probably return. 


COMMENCEMENT EXERCISES AT THE 
STEVENS INSTITUTE OF 
TECHNOLOGY. 


HE eleventh Commencement of the Stevens Institute 

took place in the hall of the German Club, at 

Hoboken, on Thursday evening, June 14th. After the 

customary prayer, by the Rev. S. B. Dod, President of the 

Board of Trustees, President Henry Morton delivered the 
following introductory address: 


Ladies and Gentlemen : 

We may, I.think, regard our Commencements as annual meetings, at 
which we assemble to make report of the year's work, and to show you 
something of the product of the year's labor. E 

On the present occasion, I will make to you a brief report of our last 
year's progress, and of our next year's plans, and you will see for your- 
selves what is the character of the output or product of the past season. 

It is an essential condition of all living bodies, that they should 
grow, and the measure of their vitality and healthy energy is the extent 
and character of that growth; and I think that we may congratulate our- 
selves on the extent and character of the growth of the Institute, as 
evidencing a vigorous vitality. 

We have, in the first place, grown in numbers, having increased, 
since last year, about 50 per cent, or from about 100 to about 150 
students. 

We have also added, at the beginning of our college year, a new 
member to our faculty, in the person of Prof. C. A. Carr, of the 
U. S. Navy. 

To accommodate our enlarged numbers, several alterations have been 
made in our building, and to afford facilities of instruction, numerous 
additions have been made to our machinery, apparatus, and models, for 
many of which additions, we have to thank some good friends of the In- 
stitute. А mere catalogue of these additions would occupy much time, 
and, without explanation, would convey little idea of what these acquisi- 
tions amount to. 

The increase in our actual work is also seen from the list of theses by 
members of the graduating class, which has now reached such an extent, 
and numbers so many works of importance, that it would be quite im- 
possible, within the limits of an evening, to give you even a brief 
abstract of them, and I must, therefore, leave you to study the mere 
titles on the programme, or to await the full publication of these investi- 
gations in the technical journals or hand-books; for, let me state here, 
that quite a number of the theses of our students are now printed and 
sold, by a well-known publisher, as hand-books on the special subjects 
about which they treat. 

Besides this accomplished progress of the past year, I have also to 
record another important step which has been taken in reference to the 
immediate future. 

I need not dwell on the wonderful development which the last few 
years have witnessed in the science of electricity, and in its applications 
to practice, nor point out how closely many of these applications are 
interwoven with the operations of the mechanical engineer. 

Suffice it to say, that already electricity is an integral constituent of 
engineering practice, and its detailed study an essential part of a course 
in mechanical engineering. 

Now, it is true that, from the first, the subject of electricity has held 
a prominent place in our course, and, that it has been very effectively 
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«t. appears from the fact that some ten or twelve of our graduates 
are at this moment holding responsible positions in the principal electric 
eranpanies of the country. Indeed, I have it very directly from Mr. Edi- 
wx. himself, that two of our graduates, now with him, are the ablest and 
best prepared young men whom he has ever had. 

Tt has, however, become manifest to us that, with the rapid growth in 
what we may call electric engineering, we ought to have a special depart- 
ment of applied electricity in our organization, to keep pace with the re- 
quirements of the time. The means of establishing such a department, 
for the time, at least, have been supplied by a good friend of the Insti- 
tute; and the new department has been created by thc trustees, with Dr. 
William E. Geyer, an old friend, and well known to most of usas the 
first incumbent of the chair of applied electricity. 

We do not think that the time has come for organizing a special 
course of electrical engineering, but believe that the mechanical engineers 
of the Stevens Institute of Technology will, in the future, as in the past, 
fulfill the requirements of the profession in this, as in its other branches. 


Owing to the fact that both the Society of Mechanical 
Engineers, and the Society of Civil Engineers, were in ses- 
sion in other cities, it was found impossible to secure the 
attendance of members of these bodies to address the 
graduating class. Mr. Coleman Sellers, of Philadelphia, 
who had been expected, telegraphed, at a late hour, that 
he was prevented by illness, and Prof. De V. Wood, of the 
Institute, consented to address the class. He spoke as 
follows : 

I did not know until this evening, when called upon, a few minutes 
before 8 o'clock, to fill the place of the ** distinguished visitor” upon the 
programme, how distinguished I was. We professional men, labor under 
the disadvantage that we are likely to be fluent on subjects connected 
with our vocations, but find it difficult to talk on others. However, it 
may not be inappropriate to draw upon our professional experience, on 
an occasion like this. Many of us, оп crossing the meadows in the 
train, have seen great machines, into which -are poured heaps of stones, 
which they craunch and craunch, until they turn out fragments of about 
the same size. There is a screen connected with the machine, which 
separates the product from the débris. 

Now, across the way, there is another great machine, into which are 
poured large numbers of young men, and there is also a kind of. screen 
they call the faculty. At first, when this machine commences to grind, 
there is a great deal of dust, but, in the end, it turns out lumps of about 
uniform quality. Ladies and gentlemen (pointing to the graduating 
class), you have the lumps before you, to-night, and let me tell you, in 
confidence, they are good lumps, carefully inspected and thoroughly 
approved. 

You, gentlemen of the graduating class, feel proud to-night that you 
have passed through this ordeal and come out whole; and you have good 
reason to feel so. Let me say to you, as you go out from here, that 
you have in your keeping the credit of your Alma Vater. We look to 
you to cherish a noble pride in her reputation, and to show this to the 
world by your fidelity to your principles. It is especially necessary for 
young men, about to enter active life, to resolve to be governed by prin- 
ciple. Thelives of many are failures, because they have not the courage 
tolive up to their convictions. Go forth, then, gentlemen, and be as- 
sured that time and distance will not lessen the interest with which we 
shall watch your career. 

In conclusion, let me tell the audience, confidentially, (here the Pro- 
fessor advanced to the edge of the stage), so that some of those behind 
me may not hear, who that good friend of the Institute is, who has 
added a department of applied electricity, at his own expense. 1 do not 
know for certain, but I have very good reasons for guessing, that this 
good friend is no other than President Morton. 

The following is a list of graduates who received the 
degree of Mechanical Engineer, together with the subjects 
of their theses: 

John B. Adger, A.M. (University of Virginia), S. C.; James Ed- 
ward Sague, N. --Тһе Construction and the Performance, as deter- 
mined by Trial, of the Steamer “ City of Fall River" ; Morgan Brooks, 


Ph.B. (Brown University), Mass.; Joseph Edward Steward, N. Y.:—An 
Experimental Determination of the Efficiency of the Otto Gas Machine ; 
Lewis C. Dawes, N. J. :—Improvements in the Bessemer Process; E. 
Duque Estrada, Cuba:—The Cuban Woods Useful in Engineering; an 
Experimental Investigation; Frederick C. Fraentzel, N. J.:—Wind 
Motors; Max Haring, Ind.:— Design of a Truss Bridge ; Arthur P Hen- 
derson, N. Y.:—Steam Distribution in Marine Engines; H. Addison, 
Hickok, N. J.:—Apparatus for Measurement of Fluid Pressures ; Frank- 
lin K. Irwin, Ala.:—Design for a Mill for the Manufacture of Cotton 
Goods ; Frank Magee, N. J.:— Heating and Ventilating ; Malcom Mc- 
Naughton, N. Y :—Gas Fuel in Engineering; Harold M. Plaisted, 
B.M.E. (Maine State College of Agriculture and the Mechanic Arts), 
Me.:—Milling and its Machinery; L. Strother, Randolph, Md.: Re- 
sistance of Railway Trains; Albert B. Ropes, N. J.:—Fast Locomo- 
tives; Frederick W. Taylor, Pa. :—I. The-Best Cutting Speeds of Tools 
Obtained by Experiment; II. Experimental Comparison of Fan and 
Steam Blast; James N. Warrington, Ill.:—The Screw Propeller; Ernest 
N. Wright, Pa.:— Commercial Efficiency of Steam Engines. 

Mr. F. W. Taylor is the superintendent of the Midvale Steel Works, 
near Philadelphia, and he attended to his duties there at the same time 
that he pursued his studies at the Institute. 

Graduate receiving degree of Doctor of Philosophy: Thomas B. 
Stillman, M.Sc. (Rutgers College), N. J.:—An Investigation of the 
Chemical Methods employed in the Analysis of Food. 

The Priestly Prize in Chemistry has been awarded to James Beatty, 
Jr., member of the Junior Class (Class of '84). 

In view of the excellent work performed in the Laboratory, the fol- 
lowing members of the Class of '84 are likewise entitled to honorable 
mention: Wm. H. Bristol, Alvin P. Kletzsch, Lafayette D. Carroll, 
Harry de B. Parsons, David S. Jacobus, George F. Sandt. 

The honorary degree of Doctor of Engineering, was 
conferred upon Mr. Leavitt, President of the Society of 
Mechanical Engineers. 


ON THE USE OF POTTER'S CLAY AS AN 
ELECTRODE IN ELECTRIC THERAPEUTICS. 


OME fifty years ago, Messrs. Becquerel and Breschet observed that 

when an electric current is applied to the human body, it. produces 

a kind of electrolysis іп the tissues. The acids are drawn to the positive 

side, and the alkalies to the negative. They conceived the idea of utiliz- 

ing these reactions to change the character of sores, as is done in 
cauterizing. < 

They believed that it would be sufficient, in the case of an obstinate 
ulcer, secreting alkaline matter, to apply the positive electrode, and by 
thus bringing acid elements continually on the sore, to change its nature. 

When this condition should have lasted a sufficient time, tbe organ 
would be made to secrete humors of an entirely opposite character to 
those produced in the pathological condition, and thus gradually bring the or- 
gan intoits normal state. This view was fully justified by an experiment 
made in the Hótel Dieu, by the above scientists, on a man afflicted with 
an obstinate ulcer. The case inaugurated a system of treatment that is 
known at present as the galvano-caustic chemical treatment, 

The metallic electrodes—generally of platina—which are used in elec- 
tric therapeutics, can very seldom be applied exactly over sores, and a 
layer of starch, saturated with water, or a saline solution, is placed between 
them and the wound. Even with this addition, however, the contact is 
not always perfect, and the starch has the disadvantage of drying very 
rapidly. Dr. Apostoli conceived the idea, some time ago, of using pot- 
ters’ clay, saturated with pure or salt water, as an electrode. It had been 
previously used in physiological, but not in therapeutical experiments. 

The readiness with which it enters into all the crevices of a wound, 
the close contact it gives with the parts, and the exactness with which the 
surface can be limited in treatment, make it a very valuable agent for gal- 
vano-caustic operations. 

On the other hand, its spontaneous adherence to the skin does away 
with the use of any artificial adherents; while the slowness in drying, іп- 
sures the same degree of conductibility and steadiness to the current for a 
long time. By giving a perfect contact with the epidermis, it prevents 


any effects from heat, owing to resistance in the passage, and diminishes 
the pain of the application. Such electrodes might be used with great 
benefit in other clectro-therapeutical applications. —La Electrique. 
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STEAM ENGINES FOR ELECTRIC LIGHTING| The valves are driven by the eccentric rod through the 

PLANTS. “ wrist-plate," Ж, MAS a pin Projecting from the 

BY ROBERT H. THURSTON. cylinder. "Links E D, ED, EF, FE P, take motion, trom 

properly set on this wi to the steam valve 

-shafts, D, D, and to the exhaust valves, 7, F, moving 

EY bici атаан 
open and close the rapidly, and to them open, w! 

THE CORLISS ENGINE (CONTINUED). the valves ate Ol the ports; Im auch d way at giveth 

ROM what has been stated, it is seen that the Corliss least possible loss of атты during the exit or the entrance 

engine came into use in consequence of its cumbina- of steam, The links leading to the steam valves are fitted 

tion, to am extent up to that time unequaled, of several with catches, or latches, which may be disengaged, as the 

special features. valve opens, at 

Some of these x а 4 any desired point 

points are not Ч E - М EN within about half 


necessarily pecu- 

liar to the Corliss 

type of engine ; -— n z 

but they, never- determined by 
theless, were pe- 1 1 the rotation of a 
culiar to that en- MTS cam seen on the 
gine at the time (T = | valve stem above 
of its introduc- ен. “. | D, which cam is 
tion. The main = rotated by the 
points were: the Б = - | rnor through 
rapid and wide the rod Æ, lead- 
opening of the metes " ing off to the 
steam and ex- L| right. The slow- 
haust openings ; = == | ing of the engine, 
the shortness and 1 ZZ in consequence of 
directness of the reduced steam 
ports; the result- pressure or of in- 
ing small clear- THE CORLISS ENGINE CYLINDER. creased load, 
ance and “dead” causes the catch 
spaces; the quickness of closure of the steam valves;|to hold its contact longer and the steam to follow 
the adaptation of the main valve to the functions of farther, and the reverse, When the catch is disengaged, 
a cut-off valve; the connection of the governor to the the valve is closed by a spring or weight attached to the 
cüt-off gear in such a manner as to determine the point of | vertical rods seen connected tothe rock-shaft arm. Corliss 
cut-off without being itself hampered by the connection; uses a device in place of this which is not here shown, The 
the location of the exhaust ports at the under side of the' dash-pots are under the floor, in the case here illustrated, 
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TH.—ENGINES INDIRECTLY CONNECTED, ONLY, 


Тик Сов1155 ENGINE. 


cylinder so as to drain the cylinder thor- 
oughly ; and the simple, easily constructed 
form of the machine and of its details. 


The form of the engine has been a 
by nearly all copyists, and the parts of the valve | ог on the column supporting the governor in the engines 
gear and details of regulating mechanism have been seldom | just referred to, It is always an air dash-pot. Тһе device 


much modified, A few builders have, however, made |invented by Sickles was a water dash-pot. 
which are worthy of notice, but which we have The standard form of Corliss valve is very well exhibited 
mot time or space to study as they deserve. by the illustrations here given, which are taken from the 
_ The action of the Corliss engine is as follows :* drawings of Mr. Harris. 
"History of the growth of the Steam Engine. D. Appleton & Co., N. Y. 1878. Those marked A are the steam, and those marked # are 
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the exhaust valves. Both consist, as is seen, of cylinders, ‘nine dynamos, and a number are in use in New York city, 
parts of which have been cut away, leaving the working and and other large cities of the United States and of Europe. 
bearing surfaces of no greater extent than is necessary to At how high a speed they can be operated with satisfac- 
subserve the purposes of the valve, ‘These surfaces are of ‚tion to the user is not definitely known. The writer has 
the simplest possible form and are easily fitted up in the known one of these engines, coupled to a fast running roll- 
lathe. In order that they may come to a bearing with cer- | train, to be driven without apparent difficulty for several 
tainty, and without regard to the position of the spindle years at a speed of 120 revolutions per minute, although of 
relatively to the valve, they are made with a longitudinal four feet stroke. ‘This engine is still running. Those who 
slit into which fits, without jamming, the blade of the rock- | use, as well as the engineers who build, this class of engines, 
shaft. The valves are thus allowed to come to a bearing, however, are apt to be conservative and to prefer the mod- 
and even to wear down in their seats without causing leakage. lerate speeds with indefinite endurance, to higher speeds with 

The next Fig. shows a shorter life of engine 
the arrangement of this and greater cost іп keep- 
valve as seen in longi- ingin repair; and to con- 
tudinal section of the sider that the satisfaction 
chest. Ав this maker of having a prime motor, 
constructs it, the stem which is not likely during 
goes through a fitted their business lives to give 
opening, without stuffing them any trouble, is more 
box, and the slight drip is than a compensation for 
carried off from the closed any possible saving in 
space at D; thus none dollars and cents to be 


escapes into the engine 5 effected by the adoption 
room, The steel collar HARRIS-CoRLISS VALVE. of the higher velocities 


at F, which is shrunk on of piston and of crank- 
the stem, fits into the recess at à and serves as a packing. | shaft rotation. 
As the tendency of the stem to shift outward always causes 
the collar to wear to a fit, it is not likely often to wear leaky. 

Another detail of interest in the Corliss engine is the is an ingeniously arranged engine of the class considered 
“dash-pot.” When the valve is suddenly closed, some |in this division of the subject. 
device is necessary to prevent jar at the instant of its com- Its form is seen in the accompanying engraving. 
ing to rest. This device is the dash-pot. The form adopted The steam chest is placed below the cylinder and the 
by Corliss consists of a shallow cup into which a piston on [steam and exhaust valves are set side by side, the latter 
the valve stem fits, cushioning the enclosed air, and thus|serving both as induction and eduction valve, and having 
checking the,motion of the valve without shock. The dash- | the same action, nearly, as the common three ported slide 
pot made by Watts, Campbell & Co., who have successfully | valve, while the function of the former is principally that of 
introduced Corliss engines into electric light establishments | a cut-off valve. The latter, or main valve, is set nearest the 
in New York city and elsewhere, is that seen in the Figs. | end of the cylinder and the exhaust steam is thus permitted 

The annular pi j to escape directly 
ton, Ж, E, fits the and promptly from 
cylinder, D, D, Ж, the engine. The 
£, and a space, valves are coned, 
seen above 2, slightly, and may 
forms a vacuum be adjusted to take 
chamber which as- up wear, or to ге- 
sists the spring or lieve pressure on 
weight, closing the their seats. These 
valve by the form- valves are carried 
ation of a more or on steel trunnions, 
less complete va- and with hardened 
cuum, as the pi surfaces of contact 
ton is raised while are but little sub- 
the valve is open- jecttowear. The 
steam or cut-off 
. valve is set further 
ranged to adjust Тик Dasuror, away from the 
the degree of ex- cylinder than in 
haustion of this chamber. When the valve has nearly: the standard arrangements of Corliss and other builders of 
reached itg seat, the piston 7), passes the opening from F | tha ss of engines, and this enables the maker of this engine 
into the outer space and the enclosed air then acts asa to secure а single port with reduced clearance and less 
cushion, checking the movement of the valve. In the liability to leakage, should the expansion valve leak. In 
engines of these builders, great care is taken to keep the, this engine—and it should be the case in every engine in 
cold exhaust steam clear from the cylinde: it passes out, | which the regulator is driven by belt—the connection from 
in order to prevent the condensation which occurs where ‚shaft to governor is so made that the breaking of the belt 
this precaution is neglected. A | Permits an automatic closing of the valve and the stopping 

Many Corliss engines are already at work driving elec- | of the engine. The regularity of motion of the class of 

tric lighting apparatus, and are giving good satisfaction, | engines described in this section, may be inferred from the 
according to the testimony given the writer by the officers fact stated in regard to the engine here studied, that it has 
of the companies using them. One, built by the Corliss | been known to vary but a half revolution per minute when 
Steam Engine Co., is at work at Providence, R. L, driving ' five-sixths of the load was thrown off. 
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not seen, 


208 


THE ELECTRICIAN. 


_ A curious modification of the telephone is found in the 
microphone, an instrument so sensitive that it not only 
transmits sounds inaudible to the unaided ear, but also 
magnifies them in the most startling way. The ticking of 
the watch shown in the diagram, will sound to a person 
listening at the receiver Æ like the blows of a hammer; 
while the scratch'ng of a pin along the surface on which 
the watch rests will be rendered by a discordant shriek. 


The theory of this remarkable instrument is a matter of 
incessant dispute among electricians, though all agree that 
its action is due in some way to disturbances set up about 
the contacts at the ends of the carbon pencil P, by the 
vibrations of the watch or other disturbing element. It is 
supposed that these vibrations are communicated to the 
frame holding the supports in which the carbon pencil rests, 
so that its ends are shaken in their resting places. 
Many of the transmitters used are modifications of the 
microphone, in which the voice takes the place of the watch 
shown in the diagram. These telephones, however, and in 
fact all telephones, operate on the principle of the “ undula- 
tory current," and therefore are covered by Bell's broad 
patent, which claims the use of an undulatory current for 
electrically transmitting speech. Bell’s is probably the 
most valuable single patent ever granted. 

For generating the immense quantities of electricity 
necessary for electric lighting, it has been found that the 
method of using zinc and copper in chemical solutions is 
too expensive, It isfor this reason that electric lighting 
did not come into use in the carly part of this century; for 
inventors even in those days, made good electric lights both 
for out-door and in-door use, It was not until Faraday, in 
1431, discovered the possibility of generating electricity by 
the mechanical means of moving magnets in proximity to 
coils of wire, that electric lighting became practicable; 
and it has not been until within the past few years, that the 
improvements in the ways of applying this discovery have 
been such as to make it sufficiently economical. It can be 
said without error, then, that the recent great advance in 
electric lighting has been more because of improvements in | 
the way of generating the current economically, than in the; 
ways of using the currents in lamps. It need not be said 
that numberless improvements have taken place in lamps as 
well, but these followed as a matter of course. 

It will be remembered that Faraday discovered that the 
approach of a magnet pole to a closed circuit of wire, 
occasioned a current in one direction, and its recession a 
current in the other direction. As no current existed when 
motion ceased, it was clear that the producer of the current 
was not the magnet but the mechanical motion, or rather, 
the mechanical energy of the motion; and that the magnet j 
acted merely as the vehicle by which the mechanical energy 
could be converted into electrical energy. The practical | 


bearings of this discovery were so obvious, that inventors 
began immediately to devise means for conveniently pro- 
ducing the motion of large magnets near large coils of wire, 
or what served the same purpose, the motion of coils of 
wire in the vicinity of magnets. Inventors are still at work 
upon this problem, for it is not fully solved as yet. Suffici- 
ently good results, however, have already been achieved, to 
render the production of enormous currents by this means a 
practicable and even economical matter. 

One of the earliest machines for generating electrical 
currents by combining mechanical and magnetic forces is 
that shown in the diagram. The horse-shoe represents a 
large steel magnet, whose two poles are marked N and S. 
In front of these poles are two coils of wire mounted 
upon an axis in such a way that they can be revolved 
by the handle A, and thus approach and recede from each 
pole in succession. "Therefore, as was shown above, each 
coil has induced in it a current in one direction, when leav- 
ing one pole and approaching the next ; and in a contrary 
direction, when leaving this pole, and approaching the first. 
Now if we join the two coils by a wire outside the machine, 
a current will traverse the wire. In all the machines 
of the present day, no matter how elaborate, the same 
general principles are utilized; but the coils are now 
revolved by steam power. АП of the different machines, 


Fic. 6. 


however, may be divided into two classes, according to the 
shape given to the revolving coils which are called arma- 
tures; in the first class the coils are wound lengthwise 
around a cylinder or drum; in the second they are wound 
around a ring; and in nearly all large electrical machines 
the large steel magnets formerly used, have been replaced 
by electro-magnets, or masses of iron which are magnetized 
by passing around them an electric current. In most 
machines, the current generated by the machine is that used 
to magnetize the magnets. 

The usual name given to electric machines, in which the 
current generated is used to magnetize the magnets, is 
“dynamo machine ” or simply “dynamo.” 

(To be continued.) 


Svirs IN THE U. S. Circuit Court have been recently instituted 
by the Consolidated Electric Light Co., against the Edison Electric Light 
Co., for infringement of patents granted William E. Sawyer and Albon 
Man, for a system of electric lighting. 
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A PLEA FOR THE GAS ENGINE. 
To the Editor of the Electrician 2 


HE letter published in your June number in relation 
to the efficiency of steam engines, together with the 
editorial, in the number for April, on the prospects of elec- 
tric lighting, brought to my mind the references made by 
Dr. Siemens in his presidential address before the last meet- 
ing of the British Association, to the use of the gas engine. 
Your correspondent calculates the efficiency of the steam 
engine as being the ratio of the work it performs from a 
given amount of heat to that which a perfect engine would 
perform from the same amount, but while this is a good test 
of the efficiency of one class of engine, it renders compari- 
son between different classes of steam and gas engines very 
difficult. Of two perfect engines, that is most efficient prac- 
tically which is capable of receiving the greatest amount of 
heat, or of working between the greatest limits of tempera- 
ture. In comparing dissimilar engines, therefore, it is neces- 
sary to compute their efficiency on the absolute scale. 

Dr. Siemens illustrated his point by supposing a gas 
engine to have in its cylinder a temperature of 1500°c., and 
to exhaust into the atmosphere at a temperature of 609°c. 
The efficiency of a perfect gas engine would be 17% or 50.7 
percent. He further assumed the range in a good steam 
engine to be between 150°c. and 30°c., giving as the effi- 
ciency of the perfect steam engine 43 or 28.2 per cent. The 
loss in a gas engine is fully one-half from friction, and par- 
ticularly from the necessity of carrying off the heat absorbed 
by the cylinder. Allowing this, the gas engine would util- 
ize .253 of the energy furnished it. Assuming, with your 
correspondent, that the best steam engine gives eighty per 
cent. of the work of a perfect engine, it utilizes .223 of the 
heat supplied. 

This calculation shows but a slight advantage for the 
gas engine, but it is a comparison between a comparatively 
new crude machine, and another the dest that inventive 
genius has been able to perfect in nearly a century of im- 
provement. The steam engine is heavily handicapped by 
the small range of temperature within which it works, and 
this disadvantage appears to be inherent. The gas engine, 
however, not only possesses a much greater range but this 
may apparently be still further increased. Dr. Siemens con- 
fidently predicted the supplanting of steam by gas in the near 
future, 

The defects of the gas engine are well-known, but pro- 
gress is almost always slow, and recollecting what invention 
has done towards perfecting the steam engine, he would be 
rash indeed who asserted that it had exhausted its genius 
on the theorctically butter gas engine. Even now it is said, 
by Silvanus Thompson, to be possitle to obtain with a 16 
H. P. gas engine, one indicated horse-power from seventeen 
cubic feet of gas, which could easily be obtained from 3.8 
pounds of coal; But few steam engines of equal power 
give as economical results. Even better results may be ob- 
tained by using gas, not made for illumination, but for the 
special purpose of working machinery. Two improvements 
are possible; one to make a gas which would contain a 
greater proportion of the intrinsic energy of the coal; the 
other to utilize waste products such as coal dust which are 
now worthless, and thus secure ссог оту. 

In the London Zileetricianof June 2, Mr. F. W. Crossley, 
a large manufacturer of gas engines, says, that with Dowson 
gas he can obtain " one indicated horse-power for Ys of a 
penny per hour, or counting anthracite at 105. per ton, say 
1% pounds of coal.” Engines have been worked indica- 
ting бо H. P., and he asserts his belief that they can be 
made to yield 500 Н.Р. by using several cylinders, thus 
correcting also the great objection of irregularity of motion. 


. 
` 


The Dowson gas referred to, is made by passing a jet of 
steam into an anthracite fire. The approximate composi- 
tion is by volume. 


Н 20 This gives by weight. Н .024 
CO 3o CO .503 
CO, 3 CO, .079 
N 41 N 39 

100 1.000 


The energy of the gas is only about one-fifth of a corre- 
sponding volume of coal gas, but it is so cheaply made that 
the cost of the same amount of energy is less. In the light 
of figures of this kind it seems as though the economical 
production of electricity had a very close connection with 
the development of the gas engine. 

J. B. Murnock. 

ANNAPOLIS, Md., June 13, 1883. 


"TÓPLER-HOLTZ" INFLUENCE- 
MACHINE. 


CHICAGO, June 16, 1883. 


THE 


To the Editor of the Electrician, 


N order to settle the question of the origin of the elec- 
tric machine, known as the “ Tópler," or “ Töpler- 
Holtz,” I wrote to Prof. Töpler, and also to Dr. Holtz, to 
know whether the Töpler machine was an original, inde- 
pendent invention, or a modification of the Holtz machine. 
Prof. Töpler has not yet been heard from, but the fol- 
lowing clear, concise reply from Dr. Holtz is very satisfac- 
tory. Respectfully, 
P. ATKINSON, 
168 Randolph Street. 


GREIFSWALD, Germany, March 20, 1885. 
Mr. P. Atkinson > 


Much Esteemed Sir— Your valued letter has reached me by a very cir- 
cuitous route, on which account T could not reply till to-day. 

If Poggendorff's Annals of Physics and Chemistry are at your com- 
mand, 1 would request you to turn to volume 125, page 469, and volume 
126, page 157, Summer of 1865, and you will then be able to answer best 
yourself the question you proposed to me. 

In case the above work is not accessible to you, permit me to reply in 
brief as follows : 

The machine in question has this property, that one and the same 
movable disc delivers both electricities at the same time. An influence- 
machine which is so constituted, / must, of course, denote as my inven- 
tion. The Töpler machine, invented at the same time, was a combina- 
tion of two pairs of discs in such a manner that each of the two movable 
discs gave only the one electricity. * 

Toópler has recently rejected his system and adopted mine, because it 
is simpler, and, at the same time, more effective. ‘he application of the 
pointed combs and the non-covered movable discs is also my invention, 
since the Tópler machine had only the tinfoil coverings and sliding 
springs. (Schleifende Federn.) 

1 had been accustomed to the same, indeed, already; although not 
with independent acting, influence-machines,* but rejected them on ac- 
count of the smaller spark-length. 

Tópler has also lately adopted my principle of the pointed combs, and 
the non-covered discs; but so far modified, that desides the pointed combs 
and non-covered discs, he yet allows to act, at the same time, small pieces 
of tinfoil (or pieces of metal), and the sliding springs. ‘This has the ad- 
vantage that the machine excites itself, and is less sensitive to moisture ; 
but also the great disadvantage, that the sparks become shorter, and a 
constant reversal of current follows. Besides, a certain mechanic, Voss, 
also claims this machine, so modified, as his merit ; but unquestionably 


* Reports of the Berlin Academy of Sciences for April, 1865. 
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T ‘pier was the first who showed that influence-machines, with metallic 
сметта and sliding springs excite themselves, 

The entire form of the machine, its symmetrical construction, the one- 
sideri support of the axis, the application of a sheath running upon a pin 
fastened on one side, the application of the so-called rotary diametrical 
fAcasbie) pointed combs, the application of the so-called condensers (small 
Leyden jars) for increase of spark-length, the application of the insertion 
apparatus in imitation of inductive action, is all mine, as published in the 
year 1869, by Prof. Poggendorfi (Poggendorff's Annalen, vol. 136, page 
171). Yours truly, 

Dr. W. HOLTZ, 

P. S.—My latest publication on influence-machines you will find in 
Poggendorfl’s Annalen, supplementary vols. 7 and 8; Wiedemann's Anna- 
len, vol. 13; Giebel's Journal for the Collected Natural Sciences, vol. 53; 
Communications of the Natural Science Association for Neuvorpomern 
and Rügen (located in Greifswald) years 1377 and 1379; Journal Jor 
Experimental Teaching of Electricity, by Uppenborn, year 1881 (Hanno- 
ver-München); Carl's Reportorium of Physics, year 1881 (München). 

My first publication of the self-constant acting influence-machines, 
you will find in Poggend. Ann., vol. 126 (already referred to), vol. 127, 
page 320; vol. 130, pages 128 and 165 ; namely, the machine with two 
discs rotating in opposite directions, without stationary discs. Poggend. 
Ann., vol. 130, page 387, “ Various Machines;" vol. 136, page 171, 
** The two principal Machines in Improved Form.” 


MIXING OF TELEPHONE SIGNALS. 


To the Editors of The Electrician г 


ENTILEMEN—In your issue of June, there appeared 
an article by Mr. M. С. Essig, taken from the Journal 
Telegraphique de Berne, upon the “ mingling " of telephonic 
signals. In speaking of the “mingling of signals” [by 
which, we suppose, Mr. Essig undoubtedly means, what is 
called in the United States “induction,” or the currents of 
electricity upon one wire, producing similar currents upon a 
neighboring wire.] He says: This mingling must be at- 
tributed, more to the way in which the central bureau is 
fitted up, than to the conducting wires. 

'To illustrate this theory, a description of the German 
central office system is first given, (which, by the way, is essen- 
tially the same as that used throughout the United States) and 
then proceeds by stating that this “ mingling of signals" is 
caused by the presence of the electro-magnets of the annun- 
ciators, telephones, and magneto transmitters of Siemens 
(used in the German system) acting upon each other, by 
magneto-clectric induction, or by the reciprocal action of 
“tongued electro-magnets." Mr. Essig does not state by 
what means he was induced to arrive at such a conclusion, 
but one would be inclined to believe, they were purely 
theoretical, and were not based upon experimental data. 

As we all know, every switch board, both here and in 
Europe, has, in connection with it, electro-magnets, in 
which the subscribers' connecting lines terminate, and which 
are placed closed together in groups of from 5 to 50. It is 
in these groups, that Mr. Essig believes the trouble to be 
generated. 

Now, in the first place, the power of an annunciator 
electro-magnet, with a thick bar armature, or a “tongued 
electro-magnet "—such as is used in the construction of 
telephone switch boards—to transmit articulate speech is 
very feeble, even when words are spoken directly to it in a 
very loud voice, and then can only be detected by an ex- 
perienced ear; therefore, how much lessis thc effect produced 
by the induction of an adjacent electro-magnet. But in order 
that we may be the more certain of our statements, let us ex- 
amine, experimentally, a “ central bureau ” of one hundred 


and then request some subscriber to talk through the coils 
of an adjacent one, We shall not be able to detect the 
slightest sound. Secondly, let a Bell telephone be held in 
such a way that its longitudinal axis is parallel to, or in line 
with, the cores of an annunciator, through which a sub- 
scriber is talking. The sound produced will be so feeble 
that it is only with great difficulty that it can be heard at 
all. Thirdly, place a Bell telephone parallel, or in line 
with a second Bell telephone, through which words are being 
spoken ; the result will be the same as the last above men- 
tioned experiment. 

If a coil of very high resistance be connected to a tele- 
phone, and then applied to the various electro-magnets of a 
switch board,words can be faintly heard. Next, let us ex- 
amine the connecting wires of the exchange, that are con- 
fined to the central office construction ; such as cable wires, 
and all others used in joining the outside line wires, with 
the operating room; this to be done by listening upon 
one wire, while a person speaks over a neighboring one. 
We shall find that words can be distinctly, but faintly, 
heard; not loud enough, however, to disturb a conversation 
being carried on over the wire upon which we are listening. 
And now let us test the entire connecting system of wires, 
both inside and out of the central office. In the first place, 
we will take two wires, leaving the cupola or roof fixture in 
opposite directions, We will request a subscriber to talk to 
us over one going East, while we listen on the wire running 
West. Words will be heard faintly, just as in the case of the 
office wires. Secondly, let us test, in the same way, wires 
running parallel for three sections, after leaving the cupola, 
then diverging. In this case, words will be more distinctly 
heard than before. Thirdly, take two wires, running for one- 
half mile upon the same poles, We shall now find that it is 
possible tocarry on a conversation, by the induction between 
the two wires, it still being possible, however, to distinguish 
easily between a conversation carried on in this way, and 
one where both telephones are joined to the same wire. 
But take a case where two wires run parallel upon the same 
poles, for fifteen miles, or even six, and we shall find it per- 
fectly easy to talk from one wire to the other, and at times 
it will be difficult to tell whether the person with whom we 
are talking, is speaking over the wire we are listening upon, 
ora neighboring one. In other words, the smaller the angle 
formed by the two wires, in question, the greater the induc- 
tion produced. 

Although these facts are doubtless very familiar to you, 
and are simple illustrations of the well-known laws of 
electro-static and dynamic induction, yet it seems as if 
Mr. Essig must have forgotten them, when he lays so much 
stress upon the mixing of signals being due to central bureau 
construction. As we have seen, electro-magnetic induction 
does occur between the various wires and magnets of a 
central bureau. In fact, the whole operating room may be 
considered as one immense transmitter, Yet it is evident, 
however, that the central bureau, with all its wires and mag- 
nets, produces so small a proportion of the trouble (“ mingling 
of signals" or induction), as compared with hundreds of 
miles of parallel wires, comprising the connecting system of 
pole-lines of every large exchange (so subject to leakage, 
induced currents from neighboring wires, the atmosphere, 
and the earth), that it may be entirely neglected in our cal- 
culations; for were all the induction removed from central 
office instruments, it would not produce an appreciable 
change in the total amount. 

lt must be remembered that the electro-magnetic field 
of a wire through which a current of electricity is passing, 
is very large, and for practical purposes, may be considered 
as a cylindrical area, with the wire as a centre, extending 


and forty subscribers. In the first place, we will connect 
the coils of an annunciator magnet with a Bell telephone, 


along its entire length, and having a diameter greater than 
seventy feet. (This diameter is merely mentioned as it is 


” 
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useless to bring wires nearer than this, and expect to avoid 
the mingling of signals, unless a large number of wires are 
to be used, when a certain amount of neutralization takes 
place.) Again, it is needless to remind Mr. Essig, of the 
vast number of experiments and inventions that have been 
tried during the past four years; all the best of which have 
been made upon the principle of neutralizing the induced 
currents upon the /omg line wires, nor is it necessary to 
mention the fact that the mixing of signals can be avoided 
by using metallic circuits in connecting the subscribers with 
the central bureau. Had Mr. Essig held to his original 
opinion in regard to the seat of this trouble, as expressed in 
his first paper, he would have come nearer to what would 
seem to be the truth, and had he based his last paper upon 
experiments conducted at a number of different exchanges, 
it would have given his remarks greater weight. But in the 
United States the number of experiments performed with 
the idea of overcoming induction, has been so very large, 
that we cannot yield before the facts resulting from a single 
instance in Germany, where the number of telephones in 
use is so insignificant as compared with the United States. 
I remain, gentlemen, 
Your obedient servant, 
W. R. CABOT. 
Yonkers, N. Y., June 18th, 1883. 


ELECTRIC LARNYGOSCOPE. 


To the Editors of the Electrician: 


ENTLEMEN—It may be interesting to some of your 
readers to hear the results of some experiments with 
electritity in the diagnosis and treatment of diseases of the 
throat and nose, which I have made for some years past, es- 
pecially as I notice in the June number of your journal an 
article on “ Hélot and Trouvé's frontal electric photophore.” 
The advantages offered by the electric light over any other 
artificial source of light, for illuminating the cavities of the 
throat and nose, became apparent to me as soon as the in- 
candescent system was introduced, and following up the 
idea, I constructed a number of different devices with the 
material at hand, viz : a bi-chromate battery of my own con- 
struction, and a Swan lamp which I obtained from a friend, 
after having in vain applied to the manufacturers for a 
supply. 

The battery which I used consists of twenty pairs of 
carbon and zinc plates, mounted on a platform in such a 
manner, that, by a commutator, they can be combined for 
quantity or for intensity. ‘These plates hang from the plat- 
form over the rubber cups containing the exciting fluid, 
which latter are placed upon a movable platform, and can 

. be raised by a treadle to any height desired. Thus the 
current can be regulated by the immersion of the plates. 
The fluid used is made by adding sulphuric acid to a satu- 
rated solution of crude chromic acid, in the proportion of 
1--7, and has an advantage over the bi-chromate of potash 
fluid, inasmuch as no crystals of chrom-alum are formed. 
This battery I have used for several years for heating the 
platinum loop, when performing operations with the gal- 
vano cautery, in the cavities of the nose and throat, with 
great satisfaction, as it is always ready, and I need no assist- 
ant to work the battery. > 

Last fall I obtained a Swan lamp, and connecting it 
with my battery, obtained a very good light, which I at once 
endeavored to use for laryngoscopy. After a number of 
trials, I found that the best results were obtained by mount- 
ing the lamp in front and a little to one side of the ordinary 
head reflector, and mounting the latter upon the head, a 
light was obtained which.was superior to gas or lamp light, 
both in brilliancy and whiteness. Another very great ad- 


vantage over the ordinary manner of reflecting the light 
from a stationary lamp was, that after the reflector had once 
been adjusted, by means of its universal joint, the light was 
always thrown in the line of vision, thus taking away the 
strain from the neck, which becomes very tiresome, es- 
pecially to the beginner, when a stationary light is reflected 
into the throat. Of course, everyone who works with gas- 
light, in an artificially darkened room for six or eight hours 
a day, will at once appreciate the difference between an 
argand burner and an incandescent lamp, as regards heat 
and purity of the atmosphere, and therefore will say no more 
about it. 

A short time ago I obtained a small two-candle incan- 
descent lamp which, when mounted оп a long stem, could 
be introduced into the mouth, and thus the cavity of the 
throat could beilluminated directly. Theoretically, thisseem- 
ed very advantageous, but practically, it would not work, for 
the lamp was too bulky, and developed too much heat to be 
borne by thé patient, and the rays falling directly into the 
observer's eye, interfered materially with the definition of 
the image. 

A short account of these experiments I inserted in the 
second edition of my book on " Diseases of the Throat," 
which was published several months ago, and was either out 
or in press, I forget which, on April the 16th, when Trouvé 
and Hélot made their communication to the academy of 
France. Very truly yours, 

CARL SEILER, ‘M. D., 
Lecturer on Diseases of the Throat, at the University of Pennaylrania. 
PHILADELPHIA, June 15, 1883. 


THE Tribune, June 15, reports that the long discussion by the 
Governing Committee of the Stock Exchange, at its meeting on Wednes- 
day, in regard to the relations of the Gold and Stock Telegraph Company 
with the Exchange, was provoked by a threatening letter from the tele- 
graph company. If a rival company was to be admitted to the floor, the 
letter stated that the Gold and Stock Company would remove its telegraph 
instruments, and begin suits against the Exchange. The contract made 
with the Gold and Stock Company expired about two years ago, and has 
never been formally renewed. It has been allowed to continue in force 
indefinitely, by the tacit consent of both parties to it. The receipt of a 
letter threatening legal proceedings against the Exchange, excited a great 
deal of indignation among the governors, and the discussion became long 
and heated. The result was the adoption of a resolution, directing the 
secretary to send notice to the Gold and Stock Telegraph Company, that 
the contract would be terminated at the end of the month, and that the 
terms on which the company would be allowed to occupy the Exchange 
after that time, would be a matter of agreement from month to month. 


--- THE SUPERINTENDENT of a large saw mill establishment, іп 
Scott County, this State, wants to know why it was that he couldn't braze 
a band saw, one day, recently, while a thunderstorm wasin progress. Пе 
states that he tried, repeatedly during the day, to join the two ends of 
the saw, but without success; and, inasmuch as the atmosphere was elec- 
trically disturbed, he suggests that probably electricity had something to do 
with his failure. The day following the storm, he adds, was fair, and his 
first attempt at brazing on that day was a perfect success. Anyone who 
has a theory to project in answer to t] iquiry, will find room in these 
columns, for, as to ourselves, ‘‘ we give it up." And in order to clear 
the way for theorizing, we will explain the method which is ordinarily 
followed in brazing band saws: After the two ends of the blade have 
been scarfed with a file and cleaned in an ordinary way, the surfaces are 
washed in muriatic acid (sometimes powdered borax is used instead of the 
acid), and when the ends are brought together for joining, a slip of pre- 
pared silver solder is introduced between them, large enough to cover the 
surfaces. А pair of tongs, the jaws of which have been heated previously 
to a full red heat, are then used to hold the ends together till the ‘solder 
begins to run. The cooling is then effected with water and a sponge.— 
Age of Steel, St. Louis, Mo. 
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OUR PARIS CORRESPONDENCE. 
WR M. Marcel Deprez lately experimented at the 
station of the Chemin de fer du Nord, with the elec- 
trical transmission of power, we pointed out the many short- 
comings in the system, and we expressed a fear that the results 
would not fulfill the hopes of the inventor. Despite the 
eulogiums which the Academy of Sciences have bestowed 
on the author of the remarkable researches of the theory of 
electrical machines, it must be admitted that our views were 
completely justified, from an industrial point of view—we 
need adduce no other proof than the lecture on electric 
transmission of power by M. Tres:a, who was one of the 
members of the committee on the experiments of M. Deprez. 
M. Tresca takes care to inform us that he speaks as an 
engineer and machinist, and not as an electrician—the pre- 
caution was hardly necessary, for when he comes to speak 
of electric un.tieswe are soon convinced that he is but little 
acquainted with their use. He proposed to compare the 
various known methods for the transmission of power, and 
especially that of electricity. Пе does not seem to us, how- 
ever, to have exactly appreciated the special sóle, and the 
advantages presented by electricity. 

'The methods of transmitting power by telodynamic 
cables and compressed air have their well-defined applica- 
tions; when the distance in the open air is not more than a 
few hundred yards, the cables are both convenient and 
offers certain advantages. Compressed air is excellently 
adapted for working drills in tunnels and mines—the utiliza- 
tion of the Rhone at Bellegarde may be cited as an instar.ce 
of the former, and the cutting of the Mont Cenis and 
Gothard tunnels, of the latter, ‘There are, however, special 
conditions and solutions in these cases that are easily un- 
ders:ood, but which do not warrant us in making any 
universal application of them. Besides, distance is only of 
secondary importance here, while it is just the very possi- 
bility of traversing long distances that gives all the value 
and importance to the use of electricity. "The comparison 
made by M. Tresca between the various methods does not 
seem to us to be correct, and it is altogether misleading 
when an attempt is made to prove the economic superiority 
of such, or such a system ; the return given by a telodyna- 
mic transmission of goo yards cannot be compared with 
that of an electric transmission at 8,000 yards. We were 
naturally led to this reflection on being informed that a re- 
turn of go per cent. is obtained at Bellegarde, and that com- 
pressed air also gave go per cent. ‘These figures give room 
tor discussion and display a certain pre-judgment against 
electricity. 

M. "l'resca acknowledges, however, that great progress 
has been made in the electric transmission and distribu- 
tion of power. He repeated the experiments made by M. 
H. Fontaine, at the Vienna Exposition of 1873, with two 
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Gramme machines, separated by a copper conductor of 1,000 | 


ind then. spoke of the types at present. being con- 
structed іт the shops of the Compagnie Electrique, which 
can transmit from 0.5 to 10 horse-power with 


an e 


motive power of 1,000 volts, and a velocity of 1,000 revolu- ' 


tions per minute, to a distance of 2,090 metres. And no 
experimental apparatus is here in question, but regular 
working machines now used in mines and workshops, ete. 
‘The return under these conditions is in the neighborhood 
of 50 per cent, when carefully measured. The results that 
have been obtained during actual work for several years ar 
therefore, in complete contradiction to some of the state 


ments of M. Tresca, who confines. himself to producing? 


some figures from the Electrical Exhibition ot 1881, Ho 
does not seem to be aware of the progress made since that 
time, 


He discusses the experiments of M. Marcel Deprez, and 
endeavors to prove that the return did not exceed 36 per 
jcent. He criticises the use of the high tensions (2,120 
¡ volts) with which the wondrous results were obtained. He 
asks whether more than five or six horse-power can be sent 
to a distance, and refuses to admit that the return is inde- 
¡pendent of the distance. We have clearly stated our 
opinion on this question, and regret that a savant like М. 
‘Tresca so severely condemned experiments that should be 
encouraged. Whatever may be the outcome of M. Deprez's 
efforts, he has the merit of at least compelling attention to 
the matter, and causing investigation that will be industrially 
useful, sooner or later—others may succeed better, but he 
and his friends will have paved the way for them. 

What M. Tresca disputes in the electric transmission of 
power is a superior return to 25 per cent. of the work fur- 
nished by the initial motive power. lf we take a waterfall, 
for instance, we must, according to him, take into account 
the losses resulting from the motor, the wheel or turbine, 
from an intermediary transmitter at the set off, to give the 
required speed to the generator; from the passive resistances 
of the generator and receiver, from the electric resistances 
of the machine and conducting wire, and from an interme- 
diary transmission at arrival, to moderate the velocity of the 
generator. If a return of 50 per cent. is admitted, only the 
half of this could be obtained after such changes. We 
should like to know what would become of the return of 
the telodynamic cable and compressed air when submitted 
to such a minute analysis; we very much question whether 
go rer cent. of the initial work would be obtained. 

The following may be mentioned among the applications 
of clectric transmission of power to a distance: 


IN WORKSHOPS, 


running machine tools, ventilators, sewing machines, the 
electric machine may be put up in the place of the pulley 
or common transmission cone; a stop box can be used to 
graduate the velocity according to requirements. All belts 
are thus done away with, and a considerable saving in 
cost and power is effected. The substitution would be very 
advantageous for lathes, shaping and moulding machines. 


IN MINES, 


windlasses, ventilators, borers could be worked from a dis- 
tance and small wagons run in the galleries. The cables 
and machines do not take up much room, and can be placed 
without any expensive preparations, while they are easily 
moved as the galleries are advanced. 


ELECTRIC RAILROADS AND TRAMWAYS, 


There are several specimens of electric railroads; 
Messrs. Siemens’ Brothers intend to build one in London. 
Тһе application to tramways is being examined, but 
success will depend principally on the accumulators, the 
merits of which have yet to be proved. 


THE TRANSMISSION OF NATURAL POWER TO A DISTANCE. 


At least ten horse-power must be furnished on the shaft 
of the receiver; with the views of M. Tresca and his pro- 
duct of 25 per cent, the receiver should have from 30 to 40 
horse-power. It is safe to believe, however, that a return 
¡of from 45 to 50 per cent. may be had, on the condition of 
j not being deterred from using copper conductors and pow- 
| erful machines, 

The above list will dispense us with any further refuta- 
tion of the ideas of M. Tresca, Compressed air and telo- 
dynamic cables could be hardly used in the above cases 
and for the same services, as electricity; and if no entirely 
satisfactory solution has yet been arrived at, the field for 
¡experiment is too vast for inventors to feel discouraged. 


THE ELECTRICIAN. 


213 


This use of the electric current was hardly dreamed of five 
years ago, and when we see the progress made since then, 
success becomes only a question of time. The electric 
transmission of power was first made known at the Vienna 
Exhibition in 1873; that of 1883 will show the variety of 
resources that it can now place at the service of industry, 
and we have no doubt that there will be some unexpected 
revelations made. 

Illumination and the transmission of power are the 
only two applications of electricity that have been seri- 
ously studied in France up to the present. They are also, 
it is true, the two that are best adapted for public exhibition, 
and for this reason, were special favorites with the “ pro- 
moters” of joint stock cumpanies. We do not believe that 
there remains very much more to be done in this line, and 
inventors must, therefore, turn their energies to another 
direction, Galvanoplasty or electro-plating is too well under- 
stood at present to leave room-for any important discoveries 
in it; but the manufacture of chemical products may be 
completely transformed by electricity. The soda manufac- 
ture is especially deserving of attention in this line. The 
decomposition of chloride of sodium by the electric current 
will give us some day, perhaps, not only hydrate of soda, 
but the chlorides that are used in the bleaching of textiles 
and paper pulp. Several patents to this end have been 
already taken out, but the tests have not been altogether 
satisfactory. The extraction of the precious metals from 
their ores offers another wide field for electricity. There 
are silver mines in Peru and Bolivia, that have been aban- 
doned on account of the enormous cost of transporting any 
ore with a less percentage of six per cent. of silver. Hither- 
to, all the attempts made to heat them with electricity have 
failed, whenever it was sought to operate оп а large scale. 
New experiments are now being conducted in Paris, and 
we shall take the opportunity of speaking of them as soon 
as any definite results have been attained. Nothing is appa- 
rently more simple than the decomposition of a metallic 
compound by the electric current, but when the operation 
is to be put on an industrial basis, all kinds of difficulties 
are encountered, by reason of the irregular composition of 
the raw material, the lack of uniformity of the baths, the 
extent of surface of the anodes, Kc. ‘Fhe matter requires 
to be studied; the numerous processes patented in Europe 
by André, Lambotte-Doucet, Lestrange, Blas and Miest, 
show that a practical solution is still far from having been 
found. Mr. Keith, an American, seems to have succeeded 
better than any one else in this delicate operation, but even 
he has confined himself to one metal —lead. 

The applications of electric light, outside of workshops, 
and the large retail stores, are rather limited in Paris. We 
may, therefore, say a few words about two cases in which 
the light has been lately utilized; the one, in the Molieré 
circus, and the other at a performance in a club. 

In the circus a track of sixteen yards in diameter had to 
be illuminated—the track is used for equestrian perform- 
ances, gymnastics, &c. The building covers an area of 
more than 300 square metres, and the height to the summit 
is about ten metres, which corresponds to a cube of 2,500 
metres, Jablochkoff candles, with rough round globes, 
were used so as not to frighten the horses or tire the eyes of 
spectators. Eight candles were placed along the track at a 
height of sixteen feet, each gave a light equal to from 200 
to 250 candles—the globe lamp causing a loss of from 3o 
to 35 per cent. of the luminous tendency. 

The effect was eminently successful; the light, which 
was equally distributed, was equal to that of day, and the 
greatest praise that can be given to it is, that no one paid 
any attention toit. ‘The Jablochkoff candles are now made 
with the greatest care, and there is thus no longer any varia- 
tions of brilliancy or color, which at one time gave such 


reason for complaint. The combustion takes place evenly, 
without any jerking, and no trouble is experienced even 
from a change of candles. The Jablochkoff candles furnish 
the most simple and agreeable system of electric illumina- 
tion, when the powerful lights of regulators are not required. 

The eight lamps, which were divided into two series, 
were fed by a gramme auto-exciting machine, and an engine 
of six horse-power. The chandeliers were of the eight can- 
dles' model, which gives a combustion of at least twelve 
hours—of course, more than required. The whole was put 
up by fhe Electric Lighting Company, and although impro- 
vised, it gave entire satisfaction. 

The second application was made in the rooms of tlie 
Club de la Rue Royale, by meansof Faure-Sellon-Volckmar 
accumulators. ‘here does not seem to be much confidence 
in France as to the industrial future of accumulators; they 
are considered as having but a very narrow field of useful- 
ness—in laboratories, and workshops—where the excess of 
motive power can be used for charging them to feed a few 
incandescent lamps. Тһе trouble in making them up, the 
uncertainty as to their average duration and storage capac- 
ity, are not calculated to encourage their use. The com- 
pany that is " working" the Faure-Sellon-Volckmar accu- 
mulators in Paris, adopted the plan of carrying the accumu- 
lators in a wagon, to the home of customers of electric 
light. All that is required is to connect the circuit of the 
lamps with the terminals of a series of accumulators in 
order to produce the light. The Swan lamps are usually 
used. A standard lamp placed under the wagon ena- 
bles the operator to follow the discharge and to put 
in new accumulators, according as the old ones are 
exhausted. Неге we have a probable application of 
the accumulators, but it is only for a large city, where 
electric light is sufficiently in demand to admit of heavy 
expenses in plant and labor; it cannot be said to be an 
industrial use. 

Incandescent lamps cannot be introduced into private 
houses until a small, cheap, and simple motor is found. 
Gas motors do not fulfill the requirements so far, and are 
besides, so irregular in their work, that all kinds of trouble 
arise when an attempt is made to regulate them. 

Several plans for an electric railway have been laid be- 
fore the Paris municipal council anent the building of a 
metropolitan line, but none of them seems to have been sat- 
isfactory to the committee that has the matter in charge. 
It is well to state, however, that they were examined in a 
very superficial way. The chairman confined himself to 
stating that electric traction could not fulfill the require- 
ments of passenger traffic. This is sufficient to make us 
forego an invention that has proved very satisfactory in 
Berlin and in Ireland, and which, according to the most 
competent electricians, has a great future. 

We will only mention the names of the engineers that 
examined the question from the Paris*point of view: M. 
Chrétien, who first drew up a plan for an aerial electric rail- 
way, and М. Boistel, who wanted only to provide some of 
the old exterior boulevards. 

We regret the decision of the committee, as the net work 
of the Paris metropolitan service can only be finished by 
adopting the aerial system, as in New York, along with 
electric traction. It would require too much space to prove 
this, and we should have to enter into general considera- 
tions that would be out of place in an exclusively electrical 
journal. 


Рн. DELAHAYE, 


Ir 15 STATED, that applications for patents, for electrical in- 
ventions, come in at the rate of from six to twenty a day, and that fifteen 
days fills a 500 page record of actions in electrical cases. 
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SOME NEW PHYSIOLOGICAL RESEARCHES 
ON THE TORPEDO, OR ELECTRIC EEL. 


M. 


translate : 

** The histological researches of M. Ranvier, on the nerve termina- 
tions in the electric organs, have led to the following conclusions: 1. 
The termination is made by a series of branches. 2. When a nervous 
tube enters an electric lamina, it presents a group of large nucleus in the 
interior of the sheath, recalling the termination of the motor nerves in the 
voluntary muscles. 

** From a physiological point of view, the termination of the electric 
nerves was first made by Armand Moreau, in his experiments with curare 
on the cel. These experiments showed that paralysis of the electric 
nerves ensued a little later than that of the muscular nerves. М. Boll re- 
peated the same experiments in Germany, but he obtained different and 
even contradictory results. 

** I have lately repeated the experiments of Moreau, but I employed 
artificial respiration for the eels. I fixed an india-rubber tube to the mouth 
of the electric eel, which brings a regular supply of aerated salt water to 
the gills of the fish. I previously made a ligature of the «sophagus, so 
as to prevent water from entering the stomach. I sometimes, however, 
merely compressed the abdomen. If the eel is raised by the tail, at the 
beginning of the action of the curare, it will twist and turn, and try to 
touch the hand of the operator with its electric organs. These, at this 
period, can still emit strong discharges, but the electric movements and 
discharges grow weaker afterwards. АП the movements are not paralyzed 
however, at the same time. Fifteen minutes after the injection the eel 
cannot twist itself when raised, but it can make some side movements 
now and then—soon these even are no longer perceptible. It might be 
thought that the eel is then completely paralyzed, but a few starts are ob- 
servable from time to time—a careful examination shows that certain vol- 
untary movements still exist. In fact, if the mouth is opened, the eel 
shuts it snappishly, and thrills run through its body. ‘The paralysis can 
only be regarded as complete when the mouth does net shut again. At 
this period of the cururization the paralysis of the electric nerves is shown 
in turn. 

** To show this progressive and simultaneous enfeeblement of the mus- 
cular contractions and electric discharges, I used the telephone, as recom- 
mended by M. Marey. The telephone is far better than the galvan- 
oscopic frog, which I had hitherto used. For instance, when the clectric 
power of the esl is weakened, a frog, prepared by the galvanic method, 


H. STASSANO presented a paper on the above subje 
cent meeting of the Academie des Sciences, 
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when placed on one of the faces of the electric organ, will no longer be | posi 


contracted, and yet the contractions may be produced by bringing together 
with two fingers of the hand (thus forming a conducting arc), the two 
faces of the same electric organ, and of which the tensions are contrary. 
The use of the telephone dispenses with this trouble, because the electric 
organ is placed between two tin sheets joined to the telephone. 

“ Thanks to the artificial respiration, the change of the blood gases 
will continue to be made regularly in the gills. The other functions of 
vegetative life are carried on normally. The poison is nearly eliminated, 
but I have remarked that the electric discharges will reappear before the 
fish has entirely recovered its mobility. In fact, if the eel is excited to- 
wards the last period of the experiment, although it be still motionless, it 
will give small shocks. The fish soon recovers its movements, and the 
discharges then acquire their primitive intensity. 

* The anatomic investigations of M. Babuchin prove that the electric 
organ is represented by a muscle in the embryon of the есі. The electric 
plates, which in the end almost entirely replace the muscular tissue, appear 


later. I say * almost entirely,” as there is a great deal of resemblance, as 
M. Ranvier has shown, between the cellular lamina, with several layers 
of electric plates, and the primitive bundles of striated muscles. 

** On the other hand, it has been shown by M. Marey that the electric 
discharge, considered from its retardation on the stimulation, as well as 
from its duration and phases, comports itself like a muscular contraction, 


** The following experiments were made in order to connect these facts: 


**1. I injected a muscular poison—the essence of bergamotte or 
digitaline—into one of the electric organs of a torpedo. The fish in a 
short time gives no discharges from the side where the injection was made. 
The eel grows weaker, according as the poison is generally absorbed. ‘The 
cessation of the activity of the other electric organ precedes complete 
muscular paralysis. 

“2. I passed a series of inducted currents through one of the electric 
organs. If the fish was then excited, even very much so, it does not 
react electrically on the side that the currents have been passed. It acts 
in this like a muscle in state of tetanus, which does not contract when its 
motor nerve is excited. On the other side, but only at the beginning of 
the experiments, some small discharges are still noticed. 

“ If the current is suspended, the electric shocks appear from all sides, 
and though the experiment be repeated several times, the same result is 
obtained, although it is seen that the eel grows a great deal weaker. 

** [ injected strychnine in an eel, that was put under anathesia by a 
continuous-current of sea water mixed with sulphuric ether, running on 
the gills. The torpedo became altogether unconscious under the ether, 
and emitted no discharges ; but after the injection of the strychnine the 
discharges reappeared violently ; tetanus supervened only ten minutes 
later. Tremblings of the body were seen at short intervals, while the 
telephone gave a series of very violent knocks, even at some distance, and 
these followed one another rapidly, and plainly showed the tetanus of the 
organ. 


THE BREGUET BURGLAR ALARM. 


HE idea of making use of an electrical contact to automatically pro- 

claim the opening of the entrance to a distant apartment, or the 

door of a safe, is by no means new, and many long standing patents may 

be re-called which have been taken out with a viewsof securing to their 

possessors the ownership of this device, and the privilege of its indus- 
trial promotion. 

But if the systems are numerous, they are not thoroughly efficacious; 
for, unfortunately, those who are naturally, or by profession have become, 
burglars, are generally intelligent enough to understand the majority of 
them, and regard them with indifference. A wire adroitly parted, and the 
inconvenient alarm bell is silenced. 

With the new alarm of Breguet this resort is denied the burglar, for 
should he cut the wire his visit will be announced, and if he do not cut 
the wire, the slightest movement of the protected window or door, deter- 
mines precisely the same result. Thanks to this new combination, a de- 
y of money becomes the object of an enforced respect, ап idol 
which can not be touched without its protecting guardian be immediately 
notified. 

‘The fundamental and new idea of the system is as simple as ingenious. 
lt is the application of a continuous current, and a device which causes 
the alarm to ring when the continuous-current is interrupted. An ordin- 
ary bell alarm, a constant battery, a Leclanché battery, and some contact 
pieces, which are disconnected when the protected apartment is entered, 
are all the constituents of the system. 

"The constant battery may be located in any convenient place, and fur- 
nishes a current which traverses a circuit completed through the house 
5, the contact pieces and the coils of an ordinary electro-magnet. 
The armature of this electro-magnet is, therefore, usually attracted; but if, 
by the interruption of the constant current, it be released, a spring causes 
its carrier to rise and brings together a pair of platinum contacts which 
complete the circuit of the Leclanché battery through the alarm bell, which 
rings continually until the main or constant current be re-established. 
Nothing restricts the number of alarm bells or their location at various dis- 
tant places. If the main current be interrupted at any point whatever, 
all the bells of the system will ring at once. 

The use of the continuous-current also prevents the possibility of the 
system becoming in-operative, for, if by negligence the constant battery 
be allowed to fail, the fact is immediately proclaimed бу the ringing of 


the alarm, 
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The constant battery, however, operates a long time without renewal 
of its contents. Breguet employs the Trouve battery, which is maintained 
at very little expense. Its function being in effect limited to maintaining 
an armature in contact with an electro-magnet, which, as is well-known, a 
very moderate current is competent to serve ۰ 

Thanks to the Breguet system, we are protected against the opera- 
tions of the dangerous classes, and we believe that few burglars have a 
sufficient acquaintance with electric science to devise a means of thwarting 
the new combination we have described.—Za Nature. 


EXPERIMENTS WITH ELECTRIC ACCU- 
MULATORS. 


AT a recent meeting of the Physical Society, of Berlin, Dr. Aron 

reported on the accumulators, on which he has been making experi- 
ments for several years past. Even before M. Faure's discovery, at the 
time when M. Planté announced his first essays with the secondary 
batteries, Dr. Aron was endeavoring to determine a convertible electric 
element, which, being theoretically possible, might also be available for 
practical purposes. He first of all tried to make the Daniell chain con- 
vertible by using, instead of the two amalgamating fluids, hydrate of soda 
and sulphate of copper, which do not amalgamate, but without success. 
Like many others, he repeatedly tested Planté's already published state- 
ments, regarding convertible cells of plates of lead, immersed in dilute 
sulphuric acid, and which had to be charged in a very definitely prescribed 
way, but without any certain results. The cell sometimes became 
charged and discharged alternately, at other times not. He accordingly 
tried plates of lead which had been previously crystallized by corrosion, 
and these he found far more reliable. He therefore constructed accumu- 
lators of plates of lead in sulphuric acid, to which some nitric acid had 
been added. Although more certain in their application, these were by 
no means equal to the practical requirements. The favorable results of 
the corrosion, as regarded the'crystalline surface, a point also confirmed 
by Planté himself, was explained by Dr. Aron, who attributed it to the 
disintegration of the metal. He therefore tried to increase the effect by 
using lead sponge, but without result. At that time he also thought of 
red lead, but made no experiments with it, because he knew of no means 
of fixing this powder to the lead plate conductor. It is now known that 
M. Faure simply spread the red lead on the plates, and thus produced his 
powerful accumulators possessing great storage capacity. When this 
became known, Dr. Aron carried out an extensive series of similar experi- 
ments, in order to test its practical value, and even increase it. For the 
latter purpose he introduced a substantial improvement, by attaching the 
red lead with collodium, which in the practical application of the chains is 
of course out of the question. But as regards their practical utility, the 
accumulators have fallen far short of the hopes generally entertained of 
them. The main difficulty lies in the thin plates of lead, which, when 
thickly covered with red lead, although very effective, become corroded 
and useless after being once used, while thick plates, by the formation of 
sulphate of lead, are rendered ineffective. As to the theory of accumu- 
lators, to rightly understand it, it is very important to bear in mind the 
fact established by Messrs. Gladstone and Tribe, that in the cell, consist- 
ing of two plates in dilute sulphuric acid, the electric current changes the 
sulphate of lead generated at the positive pole into peroxide of lead 
PbSO, + H,O + O — PbO, + H,SO,, whereas at the negative pole 
the sulphate of lead is simply decomposed into sulphuric acid and disinte- 
grated lead. Hence, after charging, the cell consists of Pb | H,SO, | 
PbO, | Pb, a combination which yields a very powerful discharge, 
available also for a protracted period. To this theory it has been objected 
that at the negative pole the sulphate of lead cannot be decomposed into 
lead and sulphuric acid; but Dr. Aron has satisfied himself that, under 
the influence of the hydrogen beginning to be generated, very thin layers 
of sulphate of lead become so reduced, thicker layers alone resisting 
decomposition. The process at the positive electrode being really such 
as is described by Gladstone and Tribe, the above theory of accumulators 
may, broadly speaking, be accepted as correct. As regards the peroxide 
of lead, the speaker pointed out that this combination is admittedly of a 


brown color, whereas the substance deposited on the positive plate is 
black. From a more searching examination of this substance it resulted 
that it is not the peroxide but a hydrate of the peroxide of lead; and Dr. 
Aron suspects that there is here less question of a hydrate РЬО,Н,О 
than of a combination of the oxide of lead with a peroxide of hydrogen. 
A series of theoretically interesting isolated phenomena may possibly be 
produced by following up the processes here in question; but in the 
present conditions Dr. Aron holds the practical application of the accum- 
ulators to be hopeless.— Mechanical World. 


А FIGHT FOR LIFE IN A TUNNEL. 


The following narrative, from Mr. Hiram S. Maxim, the 
electrician, appears in Galignani’s Messenger, Paris, June 9: 
In the summer of 1881, when I came to Paris, in connection with the 
electrical exhibition, at the Palais de l'Industrie, and while staying at the 
Grand Hötel, Boulevard des Capucines, I was robbed of ten thousand 
francs in a very ingenious way. Of the two thieves who robbed me, one 
was a large man, calling himself an American naval captain, and having 
cards engraved to that effect; the other was an average sized man, and 
purported to be an Irishman. 

After losing my money, I took measures to find out more about these 
men. I found that they were expert English thieves, and, by inserting 
advertisements in American, English, and French newspapers, I was 
brought into communication with some of their victims. I learned that 
these men had certainly stolen more than 175,000fr. from Americans 
in Paris (the actual sum is doubtless much greater), and that they had been 
carrying on this proceeding for some six years. I endeavored, in every 
way, to bring these rascals to justice ; but, nevertheless, they continued to 
steal, and to get away. Whenever they succeeded, they left at once for 
England, and remained there until their victim quitted Paris. I, however, 
stayed so long in Paris, that their plans were considerably hampered. 
Nevertheless, these men returned to Paris, but, instead of conducting 
their operations, in the vicinity of the Grand Hotel, they practiced in the 
vicinity of the Palais-Royal and Champs-Elysées. 

While in London, about a year ago, I met these two men in the Strand. 
I arrested the smaller man—his companion escaping—and led him in tri- 
umph to Bow Street police station, where he was searched. He had a 
large amount of false English bank notes upon him. He was detained 
for the night ; but, upon being brought up at the police court, the follow- 
ing morning was released, owing to the extradition treaty not applying 
to cases.of theft, and the man had made no attempt to pass his bogus 
money in England. 

I learned that the supposed naval officer was named Jack Hamilton, 
and that he had acted as second to John C. Heenan, in the great interna- 
tional prize fight between Heenan and Sayers. The other man's name I 
found to be John Palmera racing sharper and thief, passing himself off 
as ап Irish Lord. Both these men lived in London, Hamilton at 9 
and Palmer at 81, Chadwick Road, Peckham, 5. Е. 

About ten days ago, these thieves robbed a Mr. Williamson, the editcr 
of a New York paper, of $400, in American gold, a valuable gold watch 
and chain, and a gold ring; from this robbery, I concluded that these 
thieves were in Paris. I received information from the London police 
that these men would be present at the Grand Prix last Sunday. I 
therefore went to M. Macé, the deputy chief of police, and persuaded 
him to send two detectives with me, to Longchamps, in order to effect 
their capture. We did not, however, succeed in finding them, though 
they were on the field. _ 

On the evening of the sth inst. I left Paris for London, via Dieppe 
and Newhaven. Upon the arrival of the train at Rouen, I alighted, and 
noticed a group of five Englishmen standing at the refreshment bar. 
Two of these men I at once recognized as the men who had robbed me, 
and their companions were probably members of their gang. Without 
delay, 1 seized upon John Palmer, the head of the gang, and dragged him 
to a distance of about ten feet from his four comrades. I grasped him 
firmly, and he struggled violently to get free. I called for the police, 
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37.2 stated to the bystanders that I was capturing a thief who had robbed 
and I asked for a policeman, but none was to be found. The inter- 
preter at the station, however, said he would fetch one, but before the 
ройсетап arrived the four others had entered their carriage, and the train 
started. 

When the train had got up a fair speed, Palmer, whom I held, made 
a tremendous effort, slipped out of his coat, leaving it in my hands, and 
rushed for the departing train I pursued him, and gaining on him, 
caught him just as he got on the foot board. He made a desperate at- 
tempt to throw me under the carriage wheels, or beat me off. I suc- 
ceeded, however, in gaining a firm foothold, and passing one arm through 
a window I held on to the thief with the other hand. He could thus 
neither throw me off, nor get off himself, neither could he reach the car- 
riage in which his comrades were seated, who were doubtless ready to 
assist him. The train ran rapidly into the tunnel, and I found myself in 
darkness Many passengers looked out of the window, and screamed. 
The great confusion caused a signal to be given to stop the train, and 
when the speed was sufficiently slackened, 1 jumped ой the foot board, 
dragging my prisoner with me, and, notwithstanding his vigorous exertions 
to escape, I forced him out of the tunnel, where I was met by the inter- 
preter. The thief immediately gave this man a savage kick. 

Upon my arrival at the station, two policemen put in an appearance, 
but I did not relinquish my hold of the prisoner until he was safely hand- 
cuffed. І earnestly requested the police to telegraph to Dieppe, in order 
to arrest the remainder of the gang on the arrival of the train at that 
town, but to no purpose, as an hour and twenty minutes elapsed before I 
could induce them to take action, and even then, I had to pay for the 
telegram myself. 

On the way to the police station, the prisoner conversed freely with 
me, and said that if I would refrain from accusing him he would refund 
my moncy and pay all expenses I had been put to. He added that he 
wanted to go to London, and not to Paris, that I should gain nothing 
by detaining him, but if I released him I should ** make something out 
of it; in fact, something handsome " 1 told him that it was not a ques- 
tion of money with me, but a matter of principle, and that I should make 
the charge at all events. I told him that he had robbed several of my 
countrymen, that it was only justice that lie should be punished, and that 
he would probably be an older man than he then was before he again 
visited London. 

At the police station he was searched, and Mr. Williamson": 


ring 
faind upon him. The following morning I saw him at eight o'clock, and 
ain tried to persuade me to make no charge against him I ad- 
vi «d him, in view of the fact that there was positive proof of his guilt, 
ty plad guilty. Upon being taken before the chief of police, he did 
plead guilty, and will probably be brought to Paris soon for sentence. 

ims of this gang may be mentioned several clergymen, 
‘The largest loser, however, was a Mr. Wales Tucker, 


Among the vie 
and one bishop. 
a well kuowa and highly respected merchant of Boston, U. S. 
“Ih only injuries which I received during this fierce and protracted 
unter, was the turning back of three of my finger , and tearing . 
‚le from one of my boots. ІШклм S. Maxim, 
“atin, June B, 1853. venue de l'Opera. 
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the case of his telephonic transmissions. For the pur- 
„the existing and accessible machines may be use 
| rociar y tension and speed, In this way experiments are 
voided which are sometimes brought on by 


м pesd amd tension," 
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—— IT 15 RUMORED that Prof. Elisha Gray will shortly erect an elec- 
trical college and experimental observatory, at Highland Park, Chicago, Ill. 


—— Тик LONDON Daily News, June 4th, gives a despatch from 
Vienna, as follows : ** Last night, Baron Rothschild’s carriage was lighted 
by electricity, the accumulators were placed under the coachmen's seat. 
Тһе electric lights were inside the usual lamps." 


—— Tue Mechanical World says: “ A non-conductor of electricity 
has yet to be found, for all substances hitherto discovered are conductors 
of the force, under certain known conditions; but those which offera 
great resistance to it, serves the purpose of non-conductors in practice, 
although they may be all classed as good or bad conductors. The best 
conductor at present known, is silver; the worst conductor is solid 
paraffine.” 


---- ІТ 15 STATED THAT a Montreal firm has invented and patented 
a machine for cooking by electricity. It consists of а saucepan so iso 
lated by non-conductors, that the bottom forms the positive pole of the 
current. The negative pole is attached to a movable point, which travels 
in circles over the bottom of the pan underneath, distributing the heat 
over the ‘hole surface, and with sufficient rapidity to avoid burning a hole 
through the pan at any one point. 


--- А MATHEMATICIAN, of Salem, Mass , E up that the 
city lamp department could have bought 220,000 single matches with the 
836.10 expended for lucifers last year. After allowing one match for 
each time a lamp is lighted, and also the use of gas lamp lighters, the 
mathematician figures out that 114.500 matches are unaccounted for. 
This deficiency does not appear strange to any one who has seen people 
borrow a match of a city or of a corporation, for ‘‘a match" gener- 
ally means a vest pocketful, which will supply the demand of family and 
pipe until another borrowing visit is made. 


— A DESPATCH from Luray, Va., June 15, says: To-day, during 
a heavy storm, and while guides were showing a large party through the 
Luray caverns, the lightning struck one of the electric light wires and was 
carried into the caves, where it ran over the wires from one end to the 
other. The electric light globes were shivered into fragments, and the 
lightning gathered into big balls along the wire and exploded with loud 
reports. The scene for several minutes was terrific beyond description. 
‘The lightning flashing along the wires looked like fiery serpents. One 
bolt shot from the wires and shattered the stalactites of the bridal cham- 
ber. When it disappeared, some of the party were left in total darkness. 


Тик EIGHTEENTH BULLETIN of the Edison Co. reports that 
ntin the first district of this city, runs with entire success. Has 
now been in operation since September 4th, without stopping one instant, 
day or night. That they аге regularly gaining new customers, and con- 
nections with additional buildings are being made daily. That customers 
are entirely satisfied, both with the light and the price, and the present 
indications are, notwithstanding the fact that in summer but little light is 
consumed as compared with winter, that they will soon make connections 
enough with customers to exhaust the entire capacity of the station, They 
say they are at present lighting 429 houses, wired for 10,268 lamps. 


ng inecring says: An experimental lighting of the Court Opera 
House, at Vienna, by the electric light, recently took place before a large 
audience of invited gu ‘The first scene was laid in a room in which 
broad daylight was gradually changed through dusk and twilight into 
experiment went off with surprising steadiness, and 
dience broke into loud applause. After further experi- 
of costumes under various degrees of lighting. About 
с and female, were assembled on the stage in dresses 
xture, The electric light showed up the colors of the 
without any of the materials losing their brilliancy. After 
eded a landscape scene, in which bright daylight was fol- 
lowed by slow degrees of evening red, sunset, moonlight, morning glow 

nd sunrise. After this the proceedings terminated with a thunderstorm, 
and the audience left with high expressions of approval. 
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—— А LETTER from Paris, June 12th, informs us, that we may ex- 
pect to see at the Vienna exposition, machines for the electric transmis- 
sion of force, giving 50 to 68 per cent. at a distance of 2,000 metres; that 
there is, at present, a slight fall in the stock of the Societe Generale Tele- 
phone, of Paris, due to speculation without any accountable motive ; that 
the house of Lazare Weille, manufacturers of phosphor and silicious 
bronze for telephonic and telegraphic wires, has been organized into a 
company, that they expect Government orders, and propose to sell the 
patents for the United States; the writer says, accumulators are some- 
what compromised by the arrest of M. Phillapart; that it is proposed to 
introduce the Clamond burner in competition with the electric incandes- 
cent system, and that the naptha and gas lighting system has apparently 
died out. 


THE Times-Democrat, New Orleans, says: Dr. Tanner, whose 
reputation is mostly due to his long fast in New Vork city, is now residing 
in Jamestown, N. Y. His present hobby is electricity. Tanner con- 
tends that the human organism is a machine run by a force. That force 
he assumes to be electricity. Не further claims that this subtle motor 
force, is the energizing principle in food ; that it is contained also in the 
water we drink and in the atmosphere we breathe. He assumes, also, 
that electricity is the cohesive power that holds all particles of matter to- 
gether, mineral as wellas vegetable and animal. He believes that the 
time will soon come when the minerals will be utilized for food; that is, 
this energizing principle in metals will be evolved by manipulations, and 
made subservient for good by supplying man with the most potent of all 
forces in nature. 


—— THE COMMISSIONER OF PATENTS, says the Patent Office 
News, on the 24th of May rendered decisions in two of the Edison-Gray 
interference cases, which have been attracting considerable attention of 
late, in both cases sustaining the decisions of the examiner-in-chief, from 
whom appeals had been taken, and awarding priority of invention on the 
magneto generators in dispute, to Gray; and that the Examiner of Inter- 
ferences has rendered a decision in the case of Sawyer & Man vs. Edison, 
The invention involved *' the incandescent conductor for an electric lamp 
formed of carbonized. paper." The case was originally decided in favor 
of Sawyer & Man, January 20, 1882, but it was subsequently re-opened, 
and referred back to the Examiner of Interferences, on the application of 
Edison, who represented that he had new and important testimony to 
offer. Mr. Church reviews the testimony at length, going over the whole 
ground carefully, and then holds that Sawyer & Man must be adjudged to 
be the prior inventors. Не finds that ‘‘after a careful examination of 
the entire record, it must be held that Sawyer & Man reduced this inven- 
tion to practice at least as early as the autumn of 1878," and that “the 
earliest date the invention can be accorded Edison, is in the autumn of 
1879." Sawyer & Man's application was filed January 9, 1880, and 
Edison's December 11, 1879. 


—— А COTEMPORARY SAYS, that a wealthy citizen of Mauch Chunk 
has made a novel bequest to that town, of such utility that it deserves to 
be made known throughout the entire country. He has provided an 
electrical attachment by which the time of the clock in the telegraph office 
of the Lehigh Valley railway is struck on oneof the large bells of the 
chime of St. Mark's church, and as the telegraph clock is regulated at 
noon daily, it is very easy for all the people of. Mauch Chunk to have 
their time-pieces correct. A time bell has also been placed in the church, 
and it drops precisely at noon, after the manner of the time ball on the 
Western Union building in this city. A similar attachment might, ad- 
vantageously, be provided to strike the correct time in every town in the 
republic which has a telegraph office. Costly town clocks cannot be pro- 
vided in many of the smaller villages, but the hours may be struck on 
church bells without costly clocks, if the Mauch Chunk electrical appara- 
tus be employed. It will be a great convenience to a large part of the 
population of the entire country to have the time of the telegraph clocks 
struck on the bells nearest to them, and when a uniform system of time 
for the world is adopted, by means of electricity, the clocks of each meri- 
dian.can easily be made to tick in unison. 


—— AT A LOCAL MEETING of the association of German еп- 
gineers, recently held at Siegen, Herr Macco gave an account of a prac- 
tical method of getting coal by electricity, which has been employed in 
the coal mines of Zankeroda. The coal wagons are conveyed by elec- 
tricity, in a cross cut of about 2,300 feet in length, to the winding shaft, 
at a speed of from 6.56 to 9.84 feet. In ten hours, seventy wagons of 15 
cwt. each, are delivered in that way. The depth of the wjnding shaft is 
820 feet, and the length of the electric conduit is no less than 3,116 feet. 
At the top of the winding shaft a series of T-irons, soldered to one 
another, is fixed, upon which the trollies travel, and these, in their turn, 
are placed in communication with the locomotive engine. 


THE /ndustrial World, of June 14, in an article referring to the 
management of the railway exposition, at Chicago, says: Some little 
talk has been made about what has been designated as the monopoly se- 
cured by the electric light companies. As we understand the 
matter, the companies supplying arc lamps contracted to fur- 
nish each 40 lamps to the exposition for the free use of 
the exhibitors. It was stipulated that if the latter desired 
other lamps, they could have them at the rate of $25 per lamp, or about 
$1 per night. The electric companies had no other way of recovering in 
whole or in part their expenditures in furnishing the free lights, and the 
exposition company could not afford to go to the expense of lighting the 
building, so extensively, at its own cost, as this would require an outlay of 
not less than four or five hundred dollars per night. The incandescent 
lights are furnished free. If there can be anything looking towards an 
unfair monopoly, in the above arrangements, we are at a loss to find it. 


—— THE New ORLEANS Picayune states that, on June 11th, the sale 
of the stock of the Louisiana Telephone Company was completed, and the 
cash paid over by the purchasing company. An election for officers 
under the new company was then entered into, and Мг. Е. 5. Babcock, 
Jr., of Evansville, Ind., was elected President, vice John N. Bofinger, 
who retires. The valuable services of W. H. Bofinger, were, however, 
retained, as he was elected Vice-President and General Manager of the 
new company. Capt. Paul J. Marr, of Nashville, Tenn., was elected 
Director, vice Mr. W. W. Houck, who, however, as Secretary and Treas- 
urer, still remains with the company. The public, as well as the new 
company, can congratulate themselves at having retained the services of 
Messrs. Bofinger and Houck, To them is due the success of the tele- 
phone service in this city heretofore, and it was owing to their energy and 
enterprise that so many new lines were established and the rapid increase 
was made in the number of subscribers. No further change in the em- 
ployees of the old company is contemplated. 


—— THE NEWARK Advertiser reports that the Overland Telephone 
Company, of New Jersey, is a new organization lately established, with 
headquarters in Newark, N. J. It holds its license for the entire State 
from the parent company of the same name, which has its office at No. 
171 Broadway, New York, and of which R. G. Dun, of mercantile agency 
fame, is President, and a number of telegraph and financial men of good 
standing are Directors, The New Jersey Company has filed its certificate 
at Trenton with the following incorporators : John H. Eastwood, Charles 
Heath, Thos. C. Provost, Winfield S. Sims, and Benj. F. Roby. The 
offices of the company are located in the building of the Firemen’s Insur- 
ance Company, No. 784 Broad Street. They have a number of instru- 
ments in operation. and expect to do an extensive business. The tele. 
phones are of a new pattern, and do not infringe the rights of other com- 
panies. The especial advantage of the new telephone is in long distance 
conversation. A feature of the invention is the adjustability of the tele- 
phone to all kinds of work. A reporter who visited the office this morn- 
ing tried the telephone and found that it worked with great clearness. It 
is probable that business men of Newark will find it of use in conversing 
with other cities, Trenton for instance. The new company will do busi- 
ness in various parts of the State, but there will be no interference with 
the Newark corporation, which now controls all the business in this city 
under the Bell telephone patents. The officers of the company are John 
H. Eastwood, President, and Benj. F. Roby, Secretary. Frederick T. 
Fearey was elected a Director at a recent meeting. 


218 


7HE ELECTRICIAN. 


— Engineering says: A useful form of battery has been brought 
out by the British Insulite Company, Limited. The cell is sealed. and 
therefore can give off no fumes into a house where it may be employed 
for bells or other purposes. The outer vessel, which is rectangular, is 
made of insulite, a material impervious to liquid and self-cementing. A 
partition of porous clay is cemented «diagonally across the cell from cor- 
ner to corner. In one corner is a zinc rod and in the other is a carbon 
rod, surrounded by pea-like pieces of carbon. A special solution is em- 
ployed to excite the battery. Тһе connections are made by binding 
screws on the lid, in which there is also a release valve to provide for ex- 
pansion of the air within. The cell, when sealed, can be inverted or put 
іп any position without damage. The battery lasts two years without 
renewal of zinc, and is well fitted for bell work. 


— THE LATEST DIRECTION in which the electric current has been 
utilized, is in connection with the extraction of goll from its ore by the 
process of mercurial amalgamation. In this process, great difliculty is 
frequently experienced from the mercury becoming sluggish, or “ sicken- 
ing,” as it is termed, This sluggishness ix occasioned, mainly, by the 
presence of copper and iron pyrites, and other substances which are inimi- 
cal to the profitable extraction of gold. This has, in some s, pre- 
vented valuable deposits of gold being worked, while, in others, the effect 
has been to diminish the yield to a considerable extent. ‘The matter 
having been carefully investigated by Mr. Richard Barker, F.G.S., he at 
length found that, by passing a current of electricity through the mer- 
cury and the water, which carries the pulverized ore over the mercurial 
bath, the latter retained its full vigor and activity, readily seizing the 
atoms of gold, and never becoming sluggish, no matter how inimical to 
its healthy action the substances passing over it may be. ‘The apparatus 
consists of an inclined table, about 20 feet long, and i from 3 feet 
to 6 feet in width, in which are placed, at intervals, *'rillles," or baths, 
containing the mercury. Over this table the pulverized gold ore is led, 
by means of a gentle flow of water, in the usual. way, passing over the 
baths in its course. The negative wire from an clectric current generator 
—one of Elmore's, in the present instance—is connected with the mer- 
сигу іп the rifes, the mercury thus becoming the cathode. ‘The positive 
pole, or anode, is introduced into the water, immediately over the mercury, 
and sufficiently close to it to cause an energetic action, but far enough 
from it to permit of the pulverized ore passing freely between the mercury 
and the anode.—/ronmonger. 


—— PROFESSOR DOUGLASS, of Michigan University, at Ann Arbor, 
has succeeded in manufacturing miniature tornadoes by means of elec- 
tricity. Не suspends a large copper plate by silken th d electrifies 
it. By the use of arsenious acid gas the electricity is made visible hang- 
ing downward from the plate in the form of a funnel. If the plate is 
passed over a table containing movable articles, the whirling motion of the 
electric charge sucks them up or scatters them hither and thither. Тһе 
effects are exactly the same as those seen in destructive tornadoes. In 


ads 


the light of these wonderful experiments the dev 
simple. A low lying cloud charged with vapor becomes surcharged with 
electricity, and the vortex descends until connection is formed with the 
earth. ‘The wl 
tablished. 
sun in a state of violent electrical commotion, like that which produced the 
electric storm of November last. ible to the 
naked eye. During the prevalence of the electric convulsion the storm 
centre on the sun changed form with the gre: ‘There was a 
cyclonic motion of the sun’s luminous atmosphere about the dark vortex, 
which is called a sun spot. 
and the earth are being unraveled. 
professor is a great advance. Хо human knowledge or foresight can do 
any more than make preparations for the safety of human life from the 


lopment of а tornado is 


ig motion continues until an electric equilibrium is es- 


We may assume that the cloud is charged directly from 


The sun storm was then vi 


est rapidity 


Slowly, but surely, the mysteries of. the sun 
The discovery by the Ann Arbor 


tornado's sweep. An instance was reported 
a family was saved by the foresight which had provided an underground 
retreat near a residence which was swept away.—Lemucrud and Chronicle, 
Ann Arbor, Mich. 


vesterday morning in which 


--- Mr. М. A. STERN, electrical engineer of Philadelphia, 
addressed a very practical communication to the common council of that 
city, June 25th, on the question of putting telegraph, telephone and 
electric light wires underground, it concludes as follows: ‘‘ Aside from 
all the objections mentioned, not one of these systems means an absolute 
doing away with all overhead wires. It simply disposes of the least 
objectionable ones, while making no provision for the house top or dan- 

rous wires. You all know what obstruction these offer to the fireman. 

n addition to this, anything strictly underground would mean the tearing 

up of one's house. And I consequently hope that we will not be obliged 

to suffer this inconvenience, until we have a system that is complete. I 

strongly favor underground electric wiring, but not until we have a good 
system, and conscientiously say that that time has not yet arrived." 


BUSINESS NOTICES. 


ANTED, bya young man of large experience (now running 58 

lights), a situation with an Electric Light Company, can furnish 
ample reference as to ability, хс. Address, A. J. C. care of ELECTRICIAN, 
Room 55, 115 Nassau Street, New York. 


ESSRS. С. E. JONES & BRO., Electricians, manufacturers and 

dealers in Telegraph, Telephone, and Electrical Apparatus, 51 

West Fourth Street, Cincinnati, desire to inform their patrons, that the 

recent fire on their premises will not interfere with their filling orders 
with their usual promptness. 


HE WESTERN ELECTRIC COMPA! agents in the United States 

for the apparatus of Sir Wm. Thomson, have imported a few 

potential and current galvanometers for testing dynamo-electrie currents. 

These instruments are spoken of with the highest praise by practical 

electricians who have inspected and tried th Like all the Thomson 

instruments they are finely finished and adjusted, and for delicacy, ac- 
curacy and range they are unquestionably superior to any others. 


BRADLEY A. FISKE, ; 
Consulting Electrical Engineer,< 
B9 Astor House, N. Y. 


Opinions, Calculations, Estimates, etc. 


BOOK NOTICES. 


T: Quarterly Circular of Information and Advice about Patents on 
Inventions, for June, published by Burke, Frazer, and Connett, 10 
pruce street, New York, contains articles on * Patents in Belgium," 
Caveats, and when Useful," “ Assignments and Lice s," “The 
Amendment of the l'atent Law, 
of the Patent Office," ** Proposed 


“ Experts in Patent St 


amendment of the British Patent Law.” 
This publication will be sent (without charge) to any patentee or manu- 
facturer, who sends a request to that effect, to the above address. 


"ГНЕ GLOBE TELEGRAPH Copr; London: Wm. Dawson $: Sons. A 

very interesting article might be written on codes,—the modern ne- 
cessities of business. Sometimes one might imagine that a new language 
might grow up, and that abbreviation in word and speech would be car- 
ried to the utmost. Surely, ‘‘ Caloniaran," to be equivalent to * Dutch 
crushed sugar in hogsheads," is a great saving of time and money. In 
the present code all the ciphers are 5) , and the arrangement of the 
work seems to be well adapted to all kinds of business. It is compact and 
cheap, and more philosophical in its principles than any other. 

“ HAND-BOOK OF MEDICAL ELECTRICITY," by Dr. A. M. Rosebrugh, 
Surgeon to the Toronto Eye and Ear Dispensary. The author claims to 
have made important modifications in portable galvano-faradic batteries: 
‘The treatise gives an account of its construction and method of working 
such a battery, and of the therapeutic influence of electricity as applied 
thereby. There is no doubt of the great benefits that may be had from 
judicious electric treatment in diseases of the nerves and muscles.. Only 
physicians well acquainted with electric laws and the physiological effects 
of currents should be permitted to use such very powerful agents. The 
treatise is written in a practical manner, and gives the directions bearing 
оп the use of the battery in various diseases, 
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HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 
SHEET BRASS, BRASS WIRE, RODS ano TUBING, COPPER RIVETS ano BURS, 


Pure Lake Superior Copper Wire 


—— FOR ELECTRICAL PURPOSES. + — 


ne INSULATED ELECTRIC LIGHT + 
—— AND :— 
Patent “K K” Insulated Copper and Iron Wire. 
The Iron is Specially adapted for Telephone Use. 
No. 49 CHAMBERS ST., No. 506 COMMERCE ST., No. XE FEDERAL ST., 


YORK. PHILADELPHIA. 
Works at Waterbury, Conn. 


ARC AND INCANDESCENT LICHT. 


THE 


United States Illuminating Co. 


59 Liberty St., New York. 


Sole Grantee of all Patents and Rights 
owned by 


THE UNITED STATES ELECTRIC LIGHTING CO., 
for the City of New York and vicinity. 


The Machines and Lamps manufactured for this Company are under 
patents of Maxi Weston, Farmer and others, and 
comprise all the latest improvements in Electric Lighting. 


EUCENE T. LYNCH, 


President. 


ALFRED F. MOORE, 


Manufacturer of 


INSULATED WIRE“ 


Electric Light, | 
Telephone, - WIRE. 
Telegraph, | 


OFFICE, ANNUNCIATOR, AND MAGNET WIRE. 
Flexible Cordage, &o., 6. 
200 & 202 N. THIRD ST., - Philadelphia. 


>EQUITABLE< 


LIFE ASSURANCE SOCIETY. 


OF THE UNITED STATES. 
No. 120 BROADWAY, New York, 


JANUARY 1, 1883. 
(On adero Basis.) bur fen 
Assets, $45,025,751 | Assets, $48,025,751 
Liabilities, 37,367,076 Liabilities, 39,949,454 


3urplus, = $10,658,675 Surplus, - $8,070,296 


Ratio of Surplus to Liabilities = the leading life insurance 
"ompanies on a four per cent, 
Assets. — Surius. КАТО, 
...848,095,751 $30,949,454 $5,070,996 20,91 
. 50,800,396 — 43,700,183 7,040,213 16.00 
(s 97,961,817 93,349,003 4,611,414 4.04 


EQUITABLE... 
NEW YORK.. 
MUTUAL, N. Y. 


The amount of New Business transacted in 1882 by the 
Zquitable Life Assurance Society exceeded the largest business 
ver done by any company in one year, 


INDISPUTABLE INSURANCE 


AND 
PROMPT PAYMENT OF CLAIMS. 


The Equitable having declared its policies, over threo 
years in force to be Indisputabl sá y all such indisput- 
able policies at maturity, without rel interest, immediately 
after the receipt at the Society's office m New York, of satisfac- 
tory proofs of death, together with a valid and satisfactory dis- 
charge from the parties in interest. 


HENRY B. HYDE, President. 


JAMES W. ALEXANDER. Ist Vice-Pres. 
SAMUEL BORROWE, 2d Vice-Pres. 
WILLIAM ALEXANDER, Secretary. 


Life Insurance Agents desiring to connect themselves with 
Tur EQUITABLE LIFE ASSURANCE SOCIETY in which they will 
enjoy the greatest facilities for transacting business, may com- 
municate with the officers at 190 Broadway, New York, 
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The Electric Storage and Light Co., 
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Horse Shoe Magnets. Hi 
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Light Generators. 
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high speed, uniform U 
motion. V 
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power, 
Especially adapted to pri 
vate plants, where epace 
is limited, 


н.н. BALCH, 86 John St., New York. 
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+A SPECIALTY 
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ESTABLISHED 1884. 
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"Morse" learners Instrument 
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The “Morse” + 


TELEGRAPH APP. 
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a full size, well grade, complete MORSE 


the latest and 


best form for learner’, including handsome Giant Ee and Curved Key, 


and a large 


the best Gravity Battery, latest form. 


It is the best working set of Learners' Instruments for inert or long lines, from a 


few feet up to twenty miles in length, yet offered. 
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ES A will in avery case refund Кобеца тауса these goods, if they are not found 
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SHEET BRASS, COPPER, AND GERMAN SILVER. 
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Zinc Rods for Battery Purposes 


PURE COPPER WIRE made from BEST LAKE 
SUPERIOR COPPER, Conductivity Guaranteed. 


Bianka and Shells Made to Order from Brass, Copper, or German Silver. 
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with Pall 
putting up. 


| Contains late improvements, not hi 


BLOWN, Kane Ce, T, U, dd. (Mention this paper.) 


¿CHARLES WILLIAMS, Jr. 
“ESTABLISHED 1856-%- 


Manufacturer of 


TELEPHONIC, TELEGRAPHIC, 
ELECTRICAL INSTRUMENTS, 
Electric Bells, Galvanic Batteries, Wire, 


MAGNETS, de. 
Wholesale and Retail Dealer in 


TELEGRAPH & TELEPHONE LINE MATERIALS 
OF EVERY DESCRIPTION. | P 
109 and 118 COURT e 0 


BOSTON, Mass. m = 
-THE- 


¡New Champion Mechanical Telephone. 


The Most Successful and Complete Automatle Telephone 
FOR PRIVATE BUSINESS peru 


it Vie and 
with nickeled 


eretofore 
e Is troubled the least by the wind, 
attachments, and handsome walnut 


Elgin telephone (0, maines Doa Geivenised steal wiro 7 NOCERE 


Send for Descriptive Circulars. 


WX. J. BOWEN, Norwalk, Ohio. 
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sj] THE Law BATTERY Ё 
The Best Open Cireuit Battery 


1 In every respect, beyond any question whatever. 


SUPPLANTING ALL OTHERS. 


With its introduction, Battery Trouble and Battery Expense 
become things of the past. Now almost universally used 
by the Telephone Exchanges of the whole country. 
SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 


Single Cells, - - Only $1.25. 


MANUFACTURED AND SOLD xv THE 


Law Telegraph Co. 140 Fulton St, New York. 
LECLANCHÉ BATTERY. 


(PATENTED.) 


—THE— 


GREAT TELEPHONE BATTERY, 


THE REALIZATION OF 


SIMPLICITY AND EFFICIENCY | 
In Electric Open Circuit Batteries. 


Free from acid. Emits no odor. Does not get out of order. Lasts without renewal from six months to 


several years according ^! A OOPTED AND USED BY 


all the Telephone Companies and Exchanges in the United States, 
The Prism Battery is more саку and cheaply cleaned and renewed than any other battery, Beware of 


INFRINGEMENTS AND WORTHLESS IMITATIONS, 
Every genuine Leclanché Battery has the words Pile-Leelaneh6 stamped on the carbon 


hend, г and prisms. All otbers are «purious. 
lem " and Porous Cell Batteries for sale in аду quantity. Zinc and Sal Ammoniac of superior quailty 


THE LECLANCHE BATTERY СО., 
OR 149 West 18th Street, New York, 


L. 6. TILLOTSON & CO., General Agents, 
B £ 7 Dey Street, New York. 


DR. JEROME KIDDER’S 


ELEGTRO-MEDIGAL el 


ARE THE BEST, ne verified by the Man; they Have Received, as well as the CONTINU 
TESTIMONIALS FROM LEADING SOLES TIFT PRACTITIONERS. жр 
They are covered by nes 
awards of First Premiu 
1972 lo 18% inclusive: Two Silver Medals ai Cincinnati Industrial 
and Two Silver Medals in Fall of 1888, the 
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1875, Е 
= Da. ева әле 8 AED No. 1. Physician's Office Electro-Medical Apparatus. 

Improve No. 2. ce Visiting Machine, with turn-down Helix, 
IwrROvED No. t ician's Visiting Machine (another form). 
IMPROVED No. Ho ce and Family Machine, 

ІмғкоуЕр No, 5 Тір Battery, Ten-Current Machine (see cut), a most 

perfect and convenient apparatus, the invention El Dr. Kidder. 


WE ALSO MAKE AND KEEP ON HAND 
+a SUPERIOR CALVANIC CELL BATTERIES, 8---. 
From Six to Thirty-six Cella. 
For Illustrated Catalogue, Address: Also, Cem. y a pi j ar HM 


Jerome Kidder Manufacturing Co. 820 Broadway, N. Y. 
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THE TIME TELECRAPH COMPANY 
ls propero to furnish Railways, Business Blogs, Publie Buildings and оез generally 


----): wira :(—— 


UNIFORM STANDARD TIME 


At a low monthly rental according to the location, style of Indicator, £c. Address, 


THE TIME TELEGRAPH CO., Temple Court, 5 and 7 Beekman St., N. Y. 
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PHOSPHOR-BRONZE RODS, SPRING METAL AND WIRE, superior to German silver or 
brass for Electrical Apparatus. Already extensively used throughout the country. Address 
THE PHOSPHOR-BRONZE SMELTING CO. (Limited), 
512 ARCH STREET, PHILADELPHIA, PA. 
Owner of the 1.8, Phoephor-Bronze Patents, Sole Manufactorers of Phosphor-Bronzo in the United Stater. 


pt Gelatinized Fibre, шай 


2S THE" BEST INSULATOR KNOWN. == 
DOPTED by all the leading Electric Light Companies, and manufacturers of 
Electrical Machines in the United Statos, ns a substitute for hard rubber, being 
A far better non-conductor, more durable, and costing less than half as much, 
Send for samples, circulars, and prices, to 
COURTENAY & TRULL, 
No. 17 Dey St., New York. 
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SPENCER & CROCKER’S 
+t POCKET ELECTRO- nn AONE, ie 


These new and powerful portable machines 

resemble. in Style And nj ie French 
^ Gaiffe" instrumenta, but we he Fr erior, 
4»! 


nd long 


chas 

A complete 
accion anl finc electrode händiena Val f. 

bisulphate of mercury, and опе spoon, $7.50. 


mplete assortment of Surgical $ 


pparatus; ‘Elastic Stock 
lo to order. 
WHOLESALE and RETAIL. 
Bend for car Mow Ilustrated Catalogue, postage Û ct. 


SPHNOEE & CROCKER, Ohio Dental and Surgical Depot, 
117, 119 & 121 West Fifth St., - Cineinnati, Ohio, 


ELECTRICAL APPARATUS 
Of Every Description. 

No. 9 BARCLAY ST, 
New York. 
CHARLES L. BLY, 
(Successor to Sreanxs & Gronoz,) 
Telegraph and Telephone Line Contractor, 
Manufacturer and Dealer ju 

Electrical Instruments and, 


ALFRED F. "MOORE, 3 заан and Race Sts, 
PHILADELPHIA. 


ESTABLISHED 1859. 


PLATINUM. 


H. M. RAYNOR, 
|85 BOND STREET, NEW YORK. 


| CHARLES C. SHELLEY, 


Printer, 
|19 & 12 College Place, and 66 Park Place, 
NEW YORK. 


Specialty:—Fine Periodical and 1 and Pamphlet Work. 


WRIGHT & IT & BROWN, 


SEE AMERICAN AND FOREIGN PATENTS, 


31 Pemberton Sq., Boston, Mass, 
zt to CHARLES Свака алны, Jr., Manufacturer of 
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Manufacturer of 
Electrical Apparatus and Supplies 
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EXPERIMENTS, 
No, 27 SOUTH 10th STREET, Phila, Pa. 


THEADAMS & mir OIL STOVE 


COMI 


(OF LONDON), 
ALFRED PELL, 
Resident Manager. 
37 © 39 Wall Street. 
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United States Sections, 
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fect in its construction and 

for catalogue, 
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New York, 
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CARBON POINTS 


Electric Lamps and Plates for Batteries. | - 


Lcd ong 


Parties desiring to increase enna thelr trade or profession! 


RZ ita thousands of addresses, Invalnable for thei 

Pent, i 
eS TA cent» extra. 

Вкхр rom Риояғвстся. Address, 


General Agents, 
219 East 16th Street, NEW YORE CITY, 
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15,000 
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feesionn! 
Interests by sending circulars will find thie Directory. 
iir 


to any address on receipt of 82.60. 


GARBONS FOR ELECTRICAL PURPOSES, 
No. 13 RUTGER STREET, 


INSURANCE" "C OMPAN Y, 
Ot Liverpool, England. 
Established 1845. 

Head Office Metropolitan District : 

41 & 43 WALL STREET, New York. 


WM. v w. HENSHAW, Ass't Manager. 


Cumming & Brinkerhoff, F. E KINSMAN & CO., 
45 Broadway-! 


86 Liberty Street, 
NEW YORK. 


Waterbury BrassCo 


MANUFACTURERS OF 


make a ak carbon for electric 
be ith a clear white 
ampa; and of the greatest Анас durability. 


Our Battery Plates are the best 
in the market. 


BOULTON CARBON CO., 


Cleveland, Ohlo, 
LIVERPOOL 


LONDON AND GLOBE| 


INSURANCE CO. | 
William & Pine Srs., New York 


SHEET BRASS, BRASS 


ELECTRICAL PURPOSES, 


Dxrors : 


296 BROADWAY, New York. 


Mills at Waterbury, Conn. 


RODS | 
and PURE COPPER WIRE for 


125 EDDY ST., Providence, R, 1. 


Telephone, Telegraph and Electric Light 


DEALERS IN ELECTRICAL GOODS. 
Inventors’ and Manufacturers’ Agents. 


WILLIAM LANG, 
Manufacturer of 


METAL GOODS, 
‘Trimmings for Electric Work a Specialty, 


Cor. 8о. 6th & First Streets, 
BROOKLYN, Е, D. 


BOSTON ax» SANDWICH 
GLASS CO. 


OFFICE AND SAMPLE ROOMS, 


| No. 17 MURRAY STREET, N. Y. 


REPRESENTED BY 
C. E. L. BRINKERHOFF. 


CHARLES W. HOLTZER, 


MANUFACTURER OF AND DEALER IN 


ELECTRICAL*INSTRUMENTS +8* SUPPLIES, 


Telegraph In-truments, Galvanometers, Kheosta! 
OTI AIT Lamps, Electric Gas po 
Barglar Alarms, Electric Bells, and Batteries. 


>% BROOKLINE, MASS. 


Electric Light Apparatuses, 


А аот 


 |PARAFFINE WAX, 


Crude and Refined. 
For Electrical or Chemical purposes, by 


the case, barrel or oarlond, 


JW. TONES, 194 Water St., New York. 


POPULAR SCIE 
‘The Humboldt à of Popular Science contains such stand- 
“Тһе Naturalist on the 
len veng, * E arae oa (illustrated.) 
He by LER ). 
a Darwinian) b I Ren. Dr. WAINWRIGHT. 
ааа os jy HERBERT SPENCER. 


Oriental еден Rev. Dr. CAIRD, 
ема нта (illustrated). 


PRICE 


2. FITZGERALD & 


Write for a Catalogue, 


IN CE. 


“The Origin of rg ат Prof, 


RAWLINSON. 
River Amazons," by H. W. Bares. (In 2 


“Town Geology," by Canon KINGSLEY; and many others, 


15 CENTS zen NUMBER. 
I 15 cen cents postage wapa for а 
pecimen сору, 


00., Publishers, 20 Lafayette Place, New Yatt. 


s Ares by Dr. Сійеоп E, Moore, 


- 443 


. According to Dr. 


b oore, prove that the unpuri- | ence of 
ае our Toe percentage of nop comb 
) е percen! 
constituents is Ag cid inl ai will be seen by 
the following table of composition : 
Non-Combustible, 


oore, the specific gravity of this gas 


is 0.5408, air being unity; 1,000 cubic feet weighs 41.16 | the 
lbs, possessing 


the theoretical heating effect of 362,113 


Fic. 2.—INTERIOR PLAN OF STRONG GAS GENERATOR. 


Vertical Section at AA. 


V, Point of contact of steam and coal dust, 
X, Perforated tiling. 


of which go per cent. would be realized in practice. 

cubic foot requires for its perfect combustion, 2,47 cubic 

& air. A pound of coal requires from 150 to 200 cubic 
air. 


We, therefore, have a reliable basis of comparison be- 
tween the practical heating value of this gas and that of the 
coal consumed in making it. One ton (2240 lbs.) of anthra- 
cite coal possesses the theoretical heating powerof 29,120,000 
units, of which, in practice, under ordinary conditions and 
by continuous use, as in the generation of steam, only 50 
per cent, 14,560,000 units would be realized. The 70,000 

bic | of gas, made from a ton of coal, represent 
1 units, which, in practice and under equal 

5 to radiation and continuous use, will produce 

5 effect of 22,813,119 units, there being a differ- 


Y, Escape and steam valves, 


Vertical Section at CC, 

W, Hydraulic bars. 
2, Hopper or coal dust. 
possesses the heating er of one foot of illuminatin 
but its superior flame e га which is goo degrees 
fits it for a class of work, entirely beyond the capacity 
latter gas. r 

This gas is sold in Yonkers at 5o cents per 1,000 cubic 
feet. The company has about four miles of street mains, 
and fifty consumers. It is used for the following pur- 
poses : 
Tn hotels, restaurants, and private families, for cooking ; 
in hat, carpet and other factories, for heating irons, glue, 
&c.; by jewelers and tinners, for soldering ; in fo: 1 
for baking cores; in bakeries A purposes ee 
for drying; in a wheelwright or setting tires ; 
druggists, for preparing medicines ; by barbers, for heating 
water ; for warming stores, offices, dwelling apartments, 
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In every case where it has been used, it has given perfect 
satisfaction, and the demand for it is steadily increasing. 
For many uses, it proves to be much less expensive than the 
first cost of coal; and for nearly all the heating purposes, at 
50 cents per 1,000, with proper appliances for burning it, 
the expense will not exceed that attending solid fuel. Al- 
though it has been in promiscuous public use for nearly 
three years, not the slightest accident has been caused by it. 
Its character, therefore, as a safe, cheap and efficient heat- 
ing agent may be considered as established. 

For cooking, it is simply superb. It does not blacken, 
nor even tarnish the brightest utensils, and meats broiled by 
its flame are not impregnated with odors or charged with 
hydro-carbon deposits, as in the case of illuminating gas. 

The company has perfected systems of warming en- 
tire houses, by means of steam and hot air, generated by the 
gas, which will be put in extensive operation the coming 
winter. 

Exhaustive experiments have also been made with it in 
melting glass, reducing ores, puddling, making wrought iron 
and steel directly from the ore, welding, and in many 
other metallurgical operations, for all of which pur- 
poses it has been found to be admirably adapted. But one 
of the most important applications thus far made of this gas, 
and which will be of especial interest to the readers of THE 
ELECTRICIAN, is for motive purposes in the gas engine. ‘The 
utmost attention has been devoted to the department of 
power, and the success obtained is so wonderful as to seem 
almost incredible. 

After long experimenting, an engine has been produced 
that possesses all the requisites of a perfect gas motor. It 
is the invention of L. C. Parker, Esq., formerly of Robinson, 
Kansas, Patented (by re-issue) February 20, 1883. 

Some of the principal features of this engine, and which 
distinguish it from all others, are the following : The valve, 
which admits the explosive mixture of gas and air into the 
cylinder, is placed within the head of the cylinder, and is 
kept in its seat by the internal pressure. It is actuated by 
a cam, and only moves when it is not under pressure. It 
consists of a simple plate of cast iron, about the size of a 
man's hand, having two ports, one for gas, the other for air. 
At the time of explosion, this valve is stationary, and the 
greater the force of the explosion, the more firmly it is held 
in its position, and the tighter it closes the ports. ‘The fric- 
tion incident to its operation is, obviously, almost null. 

Another novel feature of the engine is the auxiliary 
chamber, of which there may be one or several, located 
on the cylinder, and communicating with its bore by 
ports, which are covered and uncovered by the piston in 
its travel. As the explosive mixture is admitted into the 
cylinder, through the valve above described, which occurs 
when the piston has completed its outward stroke, a portion 
of the mixture fills the auxiliary chamber, or chambers, the 
return stroke of the piston compresses the charge, separating 
the portion in the auxiliary chamber, or chambers, from that 
in the body of the cylinder, by passing over and closing the 
ports between them. The portion of the mixture remaining 
in the head of the cylinder, and which may be termed the 
firing charge, is first exploded; the piston moves on a little 
and uncovers the ports of the auxiliary chamber, or chai 
bers, when the power charge contained therein is also igni- 
ted by the flame produced by the combustion of the first, or 
firing charge. Y 
piston throughout its entire stroke, by a succession of explo- 
sions, and a continuous power is developed as uniform and 
efficient as that of steam; the auxiliary explosions occur- 
ring when the crank has its greatest leverage. A coil of iron 
or copper is also attached to the head of, and moves with, 
the piston. This attachment serves many important purpo- 
ses. It absorbs, and thus retains, within the bore of the 


‘Thus a sustained impulse is imparted to the! 


cylinder, a large proportion of the heat resulting from the 
explosions, which would otherwise go into its walls, and have 
a tendency tooverheatit; very little water, consequently, is re- 
quired in the water jacket. As the coil is at its remotest point 
from the head of the cylinder at the time of charging, it does 
not in any way obstruct the entry of the charge, but as soon as 
the inlet ports are closed, it is forced back, highly heated as 
it always is, through the midst of the charge, thoroughly 
mixing, heating and compressing it, and rendering the ex- 
plosions effective to the highest degree. But for this coil, 
the compression in the auxiliary chamber, or chambers, 
would be less than that of the firing charge. Its action, 
however, is to displace from the bore of the cylinder, and 
transfer through the lateral ports, a much larger portion of 
the mixture than would otherwise enter, as the piston exer- 
cises the compression. Thus the principal part of the power 
developed is due to the subsequent explosion, or explosions, 
This coil also greatly aids in expelling the products of com- 
bustion, and improves the exhaust. 

Another and unique device is the igniter; the prim- 
ary or firing charge is ignited by electricity; the current for 
this purpose is generated by a miniature dynamo, forming 
a part of the engine, and operated from the crank-shaft; 
the conducting wires are carried into the cylinder through 
insulators; at the proper time for ignition, the circuit is 
broken by appropriate mechanism, instantly producing in 
the midst of the firing charge a spark about as large as the 
head of a pin, but intensely vivid and powerful. Besides 
the economical advantages of this mode of ignition over 
that of the gas jet, which moreover is liable to be obstructed 
or blown out, the spark is always certain to produce an 
explosion, and is an absolute safeguard against fire; not 
even a match being required to start the engine; a turn of 
the fly wheel produces sufficient current to set it in motion; 
further, it secures a uniform speed of the engine at all times, 
because it admits of an explosion at every power stroke of 
the piston, the engine being governed by increasing or 
diminishing the quantity of gas in the mixture, which is 
most effective when composed of one part of fuel gas to six 
parts of air. This characteristic of the engine especially 
adapts it to electric lighting, in which use the igniting spark 
may also be taken by a shunt, from the large dynamo; the 
jet igniting plan requires the charge to be cut off entirely 
for one or several power strokes, in order to check the 
speed if the work is reduced, this necessarily causes fluctua- 
tion of the power. 

The following drawing of the interior plan of Parker Gas 
Engine will more clearly illustrate the invention. 

One of these engines has been running in the company's 
works for several months; the diameter of the cylinder is 
534 inches; stroke of piston, 11 inches; speed, 250 revolu- 
tions per minute; fuel gas consumed, 240 cubic feet per hour; 
it runs 28 Maxim incandescent lamps up to standard, and 
has a considerable surplus of power; the lights are perfectly 
steady, andare pronounced by experts as fine as any they have 
ever seen. The following cut, Fig. 4, represents the engine. 

"Тһе inventor of this remarkable machine, seems to have 
had in view throughout, simplicity and economy of con- 
struction; utilization of all the forces; saving of friction. 
"he comparative tests thus far made, warrant his claim that 
it will produce from 15 to 20 per cent. more net power, 
from the same amount of gas, than any other gas motor 
in use. Engines of 25 horse-power, having a double 
cylinder upon one bed plate, with the pistons connected by 
a cross-head, and having one rod and crank shaft, are now 
being built expressly for running dynamos; this mode of 
construction will ensure a power stroke at every revolution 
of the crank, and will greatly increase the efficiency and 
economy of the machine. ‘They will also be made down to 
a man-power for running sewing machines, and other do- 
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mestic apparatus. The tests also establish that fuel gas is and is a result far exceeding that which can be realized in 
the natural element for the gas engine; that although it|the best compound marine steam engine. Assuming that 
can be successfully operated with ordinary illuminating gas, | ro incandescent lights of 16 candles each, can be gotten 
it runs much better with the fuel gas, and for the following | from each horse-power (which is already attained); we will 
reasons: have 22,400 from 70,000 cubic feet of gas, which at the cost 
18, The large proportion of hydrogen which it contains|of manufacture, ro cents per 1,000 cubic feet would be 
(52 per cent.), gives it great avidity for combustion, insur- | $7.00. 
ing prompt and uniform ignition, under a high rate of speed; Contrast with this, the most favorable statement that 
2d, Containing no hydro-carbons, there is no depositto clog lighting by gas will admit of; the same number of jets 
the pipes, valves and cylinder; the inside never requires | 22,400, of like candle power, burning 5 cubic feet each per 


D 
Fic, 3.—INTRRIOR PLAN OF PARKER GAS ENGINE. 
A, Cylinder, E, Gas .. 
E; Piston, E, Airport. 
C. C, Auxiliary chamber. G, Water space. 
D, Exhaust port. H, Cylinder head. 


Fic. 4.—PARKER Gas ENGINE, 


cleaning; 3d, The explosions are not as violent, and do not | hour, would consume 112,000 cubic feet; cost of putting 
over-heat or over-strain the engine; 4th, Its much greater same in holder, 5o cents per 1,000, $56.00; difference іп 
| favor of the electric light, $49.00. And this is giving the 
gas light companies the benefit of the same cost of plant, 


economy. 
In the Parker engine of large size, it will be perfectly c ў 
feasible to obtain опе horse-power per hour for every 3134 | when theirs is much more expensive. |. Я 
cubic feet of this fuel gas; this would amount to 2,240 horse- The reason of this great disparity is quite apparent; 
per hour, from 70,000 cubic feet, the product of a|it is heat that produces the light in both cases; the heat 
ton of coal; equivalent to a horse-power per pound of coal, | contained in the fuel gas, is by mechanical force instantly 
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converted into the pure element of light; all the combus- 
tion occurs in the cylinder of the engine; the product is 
power; this power applied to the dynamo induces the elec- 
tric current, which being suddenly arrested by the non- 
conductibility of the carbon filament within the lamp, is 
transformed into light. The only loss of heat energy in the 
entire evolution, is that caused by radiation and friction, 
which is comparatively small. Itis, therefore, a strictly sci- 
entific and logical method of obtaining artificial illumina- 
tion—incandescence without combustion. 

The light of the gas jet, on the other hand, is due to 
minute particles of carbon or illuminants in combination 
with the non-luminous, combustible base called the diluent, 
which, when it burns, consumes and renders incandescent 
the illuminants, and the amount of light resulting is greater 
or less according to the heating power of the diluent, and 
the richness of the illuminants. The heat evolved by the 
combustion is entirely lost, sacrificed. * Light only is wanted, 
but heat must also be taken and paid for in the account, 
and oftentimes people prefer to be incommoded by the ab- 
sence of the light, rathes than by the presence of the heat. 
"The sum total of this waste is enormous, and abundantly 
explains the discrepancy shown to exist. Тһе number of 
available heat units in the 112,000 cubic feet of illumina- 
ting gas is 53,876,624, as against the 22,813,119 of the fuel 
gas burned in the gas engine. Consequently, there is a net 
loss of 31,063,505 heat units, and coming from a source 
much more expensive. In arc lighting, reckoning one 
horse-power to a lamp of 2,000 candles, we would have 
4,480,000 candles, equal to 280,000 gas jets, or 1,400,000 
cubic feet of illuminating gas. 

It may be claimed that the illuminating gas itself, 
could be used in the gas engine and generate as much light 
by electricity as it would make if consumed at the burner. 
This is probably so, but carbureted gas is no more fitted 
for the cylinder of a gas engine, than water from a mud 
pond is for the boiler of a steam engine; the small per- 
centage of illuminants, about 5 per cent, although they 
may double the heating power, quadruple the cost; and it is 
contrary to the rudiments of economy to manufacture one 
illuminant, and use it as a means to produce another. 

When it is considered that a city or village can be lighted 
by electricity produced at this rate by a fuel gas and power 
plant, occupying but a tenth part of the area of illumi- 
nating gas works of equal capacity, and without laying a 
foot of street main, it will be difficult to find a reason why 
lighting by electricity should not become universal. When 
it is further considered, that after the business of electric 
lighting is thus established, fuel gas will only have entered 
upon its career of usefulness; that the great fields of heat- 
ing and power still remain to be exploited; that a thousand 
feet of it will be consumed to every one foot of illuminating 
gas,it seems incomprehensible that gas light companies 
should not perceive where their true interest and safety lie, 
and with one accord adopt this great improvement, which is 
the key not onlyto electric lighting, but to the whole situation. 
‘This is their true function, and they must either accept it or 
abandon the business. “ Il faut qu'ils se soumettre ой se 
démettre.” Electricity will explode gas every time, but gas 
will not explode electricity once; better, it will make it, and 
the sooner they go to making it, the better it will be for 
them and for their customers; and the sooner that bitter 
controversy, which has been so long going on between their 
various factions, as to which kind of illuminating gas con- 
tains the most poison? or, as they themselves put the question 
before the public, whether it is more dangerous to be 
drowned in ten or twenty feet of water? will cease; and the 
whole gas world will be at peace. It would require a new 
order of inventive talent to cause any serious accident with 
the incandescent electric lamp. 


This simple, dangerless, inexpensive but efficient gas 
motor, is automatic in all its operations; noiseless, cleanly, 
and even ornamental; it can be started and stopped in- 
stantly by anybody, and placed anywhere. 

We have given some of the advantages of the system in- 
augurated by the Yonkers Fuel Gas Company, all the factors of 
which are now perfected and ready for utilization ; and it 
promises a solution of some of the most difficult ‘and im- 
portant engineering problems of the day. 

The time, probably, is not far distant when the trains of 
the elevated railway, and East River bridge, and even the 
horse cars, will be propelled and lighted by electricity, gen- 
erated by means of fuel gas and the gas engine, and heated 
with the same universal agent. Indeed it does not require 
much of an effort of the imagination to see this gas manu- 
factured at, or within the mines, and delivered into the 
cities on a scale that will make it almost as free as air or 
sunshine. 

1t is only a question of capital and engineering skill to 
construct a pipe line from the coal deposits of Carbon 
County, Pa., which will transfer their treasures of carbon, 
in the form of this gas, into the city of New York. 

A line, adequate to the supply of all our domestic and man- 
ufacturing wants, could probably be built forthe cost of the 
transportation of the coal for a single year. It could be 
furnished at a price so low that the city's garbage would be 
consumed by it. 

Extravagant as this project may at first seem, it is far 
from being utopian; more gigantic and difficult, and we may 
add less beneficial, undertakings, have been accomplished. 
The only, the vital question is, will it pay? Let capital be 
satisfied on that point, and the work may be considered as 
already done. 

As the conductors of a journal devoted to science and 
improvement, we feel that it is our duty to record the pro- 
gress thus far made in this new direction, and to indicate 
the possibilities of the future. From some investigation at 
the various ir.dustries at Yonkers, where the above system 
has been introduced, the highly influential and wealthy 
character of its promoters, and the facts and figures 
furnished us in regard to it, we are led to believe that 
we are upon the threshold of a revolution in the physical 
economies, that will transcend in its consequences all those 
of the past, and mark a new era in the world's history. 
Furthermore, that the master spirits of this revolution 
will be these two kindred elements of power, Fuel Gas and 
Electricity. 


—— Sik Е.А. ABEL, F. R S., in a recent lecture at the Institution 
gineers in London, on ‘ Electricity Applied to Explosive Pur- 
“In the United States the subject of the utilization of elec- 
tricity as an exploding agent for war purposes was being actively pursued, 
and important improvements in exploding instruments, electric fuzes and 
other appliances had been made by Smith, Farmer, Hill, Striedinger, and 
others already mentioned, while no individual had contributed more im- 
portantly to the development of the service of submarine explosions than 
General Abbot, of the United States engineers.” 


--- Ат тик SOUTHERN. EXPOSITION, which will be opened August 
1st, at Louisville, Ky., the main building will be lighted by 4,600 Edison 
incandescent lights of 16 candle power each; nine engines will furnish 
power to the shafting, viz: one Reynolds-Corliss, 500 h. p.; one Porter- 
Allen, 275 h. p.; one Harris-Corliss, 200 В. p.; one Taylor, 100 h. р: 
three Armington & Sons, 400 h. p.; one Westinghouse, roo h. p.; amd 
one Buckeye, 100 h. p. 


—— Oscar WILDE, in his recent lecture in London on '* Impressions 
in America,” said, that “the beautiful he found where the Americans had 
least striven for it, in their great bridges and their perfectly beautiful use 
of the electric light. 
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NOTICE. 


Part III, on “ The A, В, C, of Electricity,” by Lieut. B. А. Fiske, 
U. S. N., will appear in our next issue. 


THE THEORETICAL AND THE PRACTICAL 
ELECTRICIAN. 


NE of the most curious phases of the electrical 
situation is the division of electricians into 
two classes, the theoretical and the practical. 
That such a division has, in fact, taken place, 

can be found by listening to the conversation of any 
group of electricians, or by following the discussions 
in the technical papers; for the terms "theoretical" 
and “practical,” as applied to men, will be found to con- 
stantly occur. As a rule, it will be noticed that the word 
“practical,” is used as опе of praise, and the word “ theo- 
retical,” as one of depreciation; the former being used as 
synonymous with “efficient” and “reliable,” the latter as 
synonymous with "visionary" and "unreliable." It will 
also be noticed that every electrician desires to be desig- 
nated as a practical man, and that, even if he is well 
acquainted with the fundamental principles underlying all 
the practical applications of electricity, and even if һе. 
applies them daily in his inventions, his writings or his ex- 
periments, he yet seeks to conceal this fact, or, at least, is 
careful not to intrude it; and endeavors to give the impres- 
sion that all of his work is eminently and purely practical. 
That such a state of things should exist, will seem very 
natural to one who considers the causes which have oper- 
ated to develop the practical applications of electricity so 
rapidly and so successfully. For, while the physical phe- 
nomena underlying the action of dynamo machines and 
motors, have been understood by scientific men for many: 


years, yet these scientific men have done little to make 
their knowledge of much real benefit to mankind. In, 
almost any book on physics, written years ago, there will 
be found complete and clear explanations of the develop- 
ment of electromotive force in conductors, and the quan- | 
titative laws controlling it—a subject very little understood, 
-еуеп now, by many intelligent practical electricians. The 
action even of motors was well understood upon all points | 
except the useful ones, and scientists made very refined 
measurements of the forces used and the work expended | 
and returned in converting electrical into mechanical 
energy, and vice versa. The electric light, also, was used in | 
laboratories, both in the arc and the incandescent forms— 
and yet it was by practical men that the application of the 


This certainly seems to indicate the inaptitude of the 
purely theoretical mind to grapple with practical applica- 
tions; and, on the other hand, the well known ignorance of 
many successful inventors seems to indicate both the inap- 
titude of the purely practical mind to deal with theo- 
retical questions, and the lack of any necessity for so 
doing. 

T er many cases, it cannot be doubted, a disposition 
to go into abstruse calculations is, not an advantage to an 
electrician, but a positive disadvantage, because the practi- 
cal ends to be secured are apt to be forgotten in the maze 
of speculations in which the mind becomes involved. It is 
a well-known fact that the best navigators of ships at sea 
are often very inferior mathematicians, and that mathema- 
ticians of high scientific attainments frequently do very 
poor work in navigating. The reason for this is sometimes 
difficult to grasp; but it will become plain, if one notes how 
easily a man may, in carrying out his calculations to a high 
degree of refinement, become so absorbed in theintellectual 
effort, as to become careless in the most simple parts of the 
calculations where greater quantities are involved, and so 
make a mistake in simple addition, which will affect the 
accuracy of the result far more than the calculus with 
which he was endeavoring to make it needlessly exact. 

But, on the other hand, it has been found that it is best 
for navigators to possess a’ thorough knowledge of the 
science of navigation, for the reason that circumstances 
often arise under which it becomes impossible to work by 
“ rule of thumb," and it is found necessary to reason from 
first principles. In the same way, it is coming to be be- 
lieved, it is best for electricians, especially those having 
the control of large interests, to be— practical men, of 
course—but, to a certain extent, scientific men, too. The 
gradual change that has come over the periodicals devoted 
to electricity is an indication of this; for, while a few years 
ago, the matter contained in them was, from a scientific 
point of view, of the most elementary kind, we now find in 
them work from the hands and brains of some of the ablest 
scientists of the age; and it is not an exaggeration to say 
that the matter found in their pages is of a higher intel- 
lectual order than that of almost any other class of peri- 
odical. The fact that their circulation is constantly 
increasing, instead of diminishing, shows that the scientific 
method is regarded with favor by their readers; and the 
numerous letters received from these readers, containing 
original ideas and calculations, shows that they themselves 
are coming to regard the subject from a scientific point of 
view. 

It is believed, then, that the division between theoretical 
and practical electricians is daily becoming more and more 
narrow, and it is to be hoped by all well wishers of electri- 
city, that it will become very narrow indeed. As the prac- 
tical requirements of electrical systems become more appar- 
ent, it is to be hoped that scientific men will turn their keen 
and well stored minds from the contemplation of abstruse 
questions, and will give the world the benefit of the knowl- 
edge they possess; and it is also to be hoped that, as the 
dependence of all electrical applications upon scientific 
principles becomes more apparent, practical men will seek 
to reinforce their foresight, ingenuity and skill with a sound 
and clear comprehension of the principles of which their 
work is the application. 

It may be stated that electrical science has now passed the 
qualitative stage, and reached the quantitative. A very few 
years ago, an inventor's fortune would be made, if he could 
devise any slightly new combination whereby he could prod- 
uce an operative electric light or dynamo; while now, it is 
not only necessary for him to do this, but also to prove that 


dynamo to the electric light was actually made. 


his apparatus accomplishes more work per pound of fuel, or 
else does the same work more advantageously, than any 
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retardation, and in the case of the electric light to do 
Pie mp the loss in current, which has, up to the present 
been the one great objection to placing these wires 


Fic, 1. 


"The conduit consists of a series of semi-circular galvan- 

ized cade iron troughs, or pockets, in sections of suitable 

ported by a framework of iron arms, cast to an 

t, pir different sections of which are bolted together; 

a smooth continuous line of pockets from one 

real to the next. The’ smooth surface of the pockets 

prvendog injury to a single wire or cable while it is being 
(wn into position 


Fic. 2. 


After laying this skeleton shelving on a suitable founda- 
tion of brick or cement, it is built in with blocks of asphalt 
compound, made by an improved process, whereby it be- 
comes impervious to moisture and possesses great strength. 


through a small and b 
laying it in the 

dfawn, the rope afterwards s 
place. 


Fic. 4. 


Fig. 1 represents the pockets of galvanized ааа 
and Fig. 2 (ће cast iron arms, and mode of 
sections together after the pockets are in place. x 
shows a small conduit suitable for branch streets, and ` 
4 a main line conduit, adapted for from one to six electrical 
companies, the troughs being arranged in sets of six, with 
the motor C running on its track in the centre; each trough 
having a capacity for 200 wires. 

The electric light system of this company has a novel 


feature—that of keeping the air within the conduit undera 
constant pressure and free from moisture, it 


through a chemical dryer before pumping it into 
duit, 


Fic, 


An earth connection is made with the metal pockets] 
every few yards, serving to carry off the induced currents 
which would otherwise escape to surrounding wires. Тһе 
cables are laid in the conduits by means of a small spring 


rae 5 and 6 represent end sections Ne 
electric lighting purposes, in which B are the and 
A the metal pipe, the conductors being by 
suitable insulators within the pipe. The SER 
delphia, with a practically unanimous vote, m 
nance, which was approved by the Mayor on аа pr 
authorizing this company to lay its conduits under the 
principal streets of the city, and it is the intention of the 
company to be able, in the course of a very few months, to 


demonstrate the feasibility of the system. The plan seems 
to mect with much favor, and not a few аге loud in = 


or electric motor, traveling between the manholes on an 
iron track within the conduit. Тһе motor first carrying 


declarations that it is the coming system for aa va 
underground. d 
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key-knob. An extra key, when depressed, simply opens the 
printing-relay local circuit, and thus repeats the last letter 
printed, provided the key corresponding to the last letter 
printed remains held down. 

In practice, the great-wheel is revolved at the rate of 
27% revolutions, and the type-wheels of the instruments at 
the rate of 55 revolutions per minute. 

Although this machine was one of the earliest of Mr. 
Edison's inventions, it still remains a great favorite for quo- 
tation service in cities, on account of its simplicity and cer- 
tainty of operation, and the fact that it requires but two 
line wires. In the later models, the tendency is to revert 
to the original type, and to use a shifting pad instead of a 
shifting type-wheel. The mechanism required is essentially 
the same, while the weight to be moved by the printing- 
levers of the instruments is, of course, much less, and the 
battery power, therefore, economized. It should be stated, 
however, that the details of the shifting device have been 
much improved in these later models, and a nicety of ad- 
justment produced which was, perhaps, unhoped for by the 
original inventor. 

The reader will observe, by carefully noting the descrip- 
tion of the teeth of the gear-wheels, that the great-wheel 
makes two revolutions for one revolution of the type- 
wheels. This is done in order to allow of a more conve- 
nient arrangement of the finger-keys than could otherwise 
be secured. 


SOME RECENT INVENTIONS IN INSULA- 
TING APPLIANCES. 


T is well known to all practical electricians, that there 

is room for improvement in the matter of insulation. 

In all the practical applications of electricity, insulation 
plays an important part. Тһе electric current, for what- 
ever purpose it is used, must be prevented from escaping 
into its great natural reservoir, the earth. If current is 
lost, force is expended, cost increased, and in case of the 
electric light especially, danger to life and property in- 
curred. 

The appliances in ordinary use, for the purpose of insu- 
lating wires, have thus far been tolerated because they were 
the best of their kind, but serious objections exist to all of 
them, as is well known to practical men. ІҒ in any way, 
insulation is made more perfect, a commercial advantage is 
sure to result. 

A new departure has been taken in providing insulation 
for various purposes, by the Chicago Insulating Company, 
122 La Salle Street, Chicago, Ill, which has for its object 
the correction of these imperfections in insulation. 

This company is now manufacturing insulating appli- 
ances of various kinds and qualities, and is now placing on 
the market a new knob for electric light wires. ‘These 
knobs are made of a continuous and homogenous material, 
and do not depend on a glaze for their durability, a smooth 
surface being obtained by the method of manufacture. 
The knobs for indoor use are ornamental, being made in a 
variety of colors, so as to suit the decorations of rooms. 
These materials are non-hygroscopic, are not affected by 
heat, will not collect dust, and there is no danger of firing 
them by the electric current. М 

For telegraph and telephone companies, the company 
has prepared anew pole and knob insulator, claiming to 
possess superior qualities, and which we understand have 
been very favorably received. 

In addition to these, the company manufacture a fire- 
proof insulation for electric light wires, by which, it is said, 
danger, either by fire or by contact through them, is entirely 


obviated. On this insulation the wires are loosely enclosed 
in a continuous tube, formed of sections two feet in length, 
cemented together. The wires may thus be inserted and 
withdrawn at pleasure, and may be either bare or covered. 
Besides its high insulating quality, and its being fire-proof, 
this insulation will not be affected by the weather, or 
attacked by rats and mice, and will prevent induction from 
other wires. This is also made ornamental, by covering 
the tubes with paper, in imitation of any woods desired, 
or by enclosing them in the mouldings of the room, thus 
getting rid of the unsightly wires about the walls and ceil- 
ings. This insulation is warmly endorsed by the superin- 
tendent of the city telegraph department, the fire 
marshal, and the principal underwriters of Chicago, and 
has already been adopted by some of the electric light 
companies doing business there. 


THE STEVENS INSTITUTE OF TECHNOLOGY. 


HE annual catalogue for 1883-1884, of the above institution, informs 

us that: ** The subject of Applied Electricity is taught in a thorough 

manner, by means of complete appliances, in the way of instruments for 

electrical measurements, dynamo machines, electric lamps, and the like, 

so as to fit graduates for responsible positions, in connection with electric 
lighting, and other similar companies. 

* In view of the rapid development of electrical science, and the close 
relations existing between many of the new applications of electricity, and 
the work of the mechanical engineer, it has been judged advisable to 
extend the regular course of the institute somewhat in this direction. 

“ The fact that a large number of our present graduates hold promi- 
nent and responsible positions in the electrical companies throughout the 
country, sufficiently proves that our course, as heretofore carried out, is 
well adapted to prepare those pursuing it for the profession of the electri- 
cal engineer, who must manifestly be first of all a mechanical engineer, 
and on this foundation build a certain amount of knowledge and experi- 
ence in the special theory and practice of electric applications. 

**It is believed that by the addition to our former general instruction 
in electric science of a special department of applied electricity, as a part 
of our regular course, the actual requirements of the profession will be 


^| best met. 


“Тһе means of inaugurating this new department, have been placed 
in the hands of the trustees by President Morton, and it is confidently 
believed that what may be required for its permanent establishment, will 
be supplied in due time by those most interested in this subject. 

“In this department it is intended to supplement the theoretical 
knowledge acquired in our previous regular course, by systematic labora- 
tory instruction; in the management and care of batteries, galvanometers, 
rheostats, electrometers, condensers, etc.; in the measurement of resist- 
ances of wires, batteries, insulation resistance, and capacity of cables, 
electro-motive force, etc. These and other experiments are to be made 
sufficiently numerous and varied, to familiarize the student with electrical 
terms, as potential, electro-motive force, resistance, etc.; to give him a 
realizing sense of the various electrical magnitudes, as volts, ohm, ampere, 
etc., and to point out the quantitative relations of these units to the ordin- 
ary mechanical ones. 

*' Special attention will then be given to problems in connection with 
dynamo machines, such as the measurement of powerful currents, 
determinations of efficiency in generators, and in electric motors, photo- 
metry of arc and incandescent lamps, consumption of energy in generator, 
conductors, and lamps, dimensions of wires for various currents, etc. 

* By the courtesy of electric companies, visits will also be made to 
examine their lighting plant and manufactories.” 


=; ON JULY 14th, the telegraphic cable connecting Martha's Vine- 
yard with the mainland, was successfully laid by the Western Union 
Company. 
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STEAM ENGINES FOR ELECTRIC LIGHTEN Giverny, greatly, in fast running engines, it is certain that it 
PLANTS. cannot be left open beyond the snd at that Fre E the 
returning motion of the valve-gear will bring the latch into 
AL pa ht rd | gear ER and will insure ie closing. Mr. Sa соп- 
= 4 | siders this point of sufficient importance to make it іпех- 
IEEE INDIRECTLY, CONNECTED IONES | pedient to drive the steam VANE p ux etha to be 
Й described in this article. It is undoubtedly an advantage 
د‎ ee yh, ¡to be able to secure such an ee of valve-gear 
EARLY all “drop cut-off engines” are constructed, that the ratio of expansion may be varied by the governor 
like those described in the preceding article, from the beginning to the very end of the stroke, so that 
with a single eccentric, which drives both the steam | the engine may adapt its steam supply to any load that 
and the exhaust valves. Both sets of valves must, therefore, may be thrown upon it, whatever the extent of that varia- 
have the same tion may be, 
motion rela- and to cut-off 
tively to the at any point 
piston, except from eu to 
so far as their end of the 
motion can be stroke, This 
modified, as in can be done by 
the Corliss en- І the adoption 
gine, by the ! of a gear of 
method of con- = ! the class 
nection of d known, for 
valve and ec- талу years 
centric. They p LY 4 past, from the 
must stop and - Ы ] time of the 
start at the earliest steam 
same instant, қ engines іп 
and their mo- 4 E т = fact, as the 
tion during i “ plug - пее" 
their travel I. > form of valve- 
must be more ' > 5 — gear It was 
or less similar. ] = this class of 
But such a sys- 3 15 ee + gear that was 
tem is con- 3 \ - used on en- 
trolled in its | " Eines before 
action by the سے‎ Ё the days. of 
necessary mo- 2 n Watt, that 
tion of the ex- + = 2 greatest of in- 
haust valve. Тик Greene ENGINE. ventors, for 
That valve pumping out 
must be adjusted to open and to close very nearly at the|the deep mines of Great Britain—the Newcomen engine. 
beginning and the end of the return stroke, in order that | It may be still seen in use on all so-called Cornish engines, 
the exhaust may be prompt and free, and that the compres- which are to be found in the water works of this and other 
sion shall be right. The movement of the gear, on the | countries—the most costly, cumbersome, and unsatisfactor: 
steam side, must thus be also one which shall open the valve ‚style of engine which has been applied to that kind of wor 
to take steam at the commencement of the steam stroke, in modern times. The distinguishing feature of this gear, 
and, if the valve is not tripped, close the port at the end | is, that it is so adjusted, that the motion of the valve is pro~- 
of that stroke, It is further evident, that if the valve is to duced by a mechanism which begins and ends its move- 
be detached by its own motion, it can only be tripped. dur- ment with the action of the piston; in the Cornish engine 
ing the forward part of its movement, and that, passing that it is actuated by the engine beam. It is-easy to obtain a 
stage, and commencing to return before the cut-off takes motion of this character, by the use of an eccentric, by 
place, the valve must be allowed to remain undetached | simply setting it so as to make Ив throw directly with, or 
until the end of stroke, and steam must follow. full stroke. opposite to, the crank. In such a case, it is seen that the 
An engine thus constructed, and so adjusted.to its work as exhaust valve must be driven by an independent eccentric, 
to cut-off at about half stroke, will evidently, if the work or and the cost of the engine is thus somewhat increased. 
the steam pressure becomes variable, be likely to operate This is not a large item, however. The “Greene engine” 
very irregularly, at one time cutting off at a little inside | is an engine fitted with such a valve-motion. 
half stroke, and then jumping to full stroke. "This varia- In the accompanying illustration,* which exhibits this 
tion of steam distribution may thus itself introduce a dis- machine, the valves are seen to be four in number, as in the 
turbing element, and the engine may give a very unsatisfac- engines already described. They are flat valves, instead of 
tory performance. Such an adjustment of power of engine | cylindrical, and are thought by the inventor to be better 
to the work to be done, does not often take place in engines | than the latter, as being easier to refit when worn, and as 
of the class which is here studied, as the best point of cut- | being less liable to become leaky. The cut-off mechanism 
off is usually not far from one-third or one-fourth stroke, consists of a sliding bar, 4, driven by an eccentric, set to 
and the variation in the load is not often great enough to | give it motion parallel to the centre line of the cylinder, and 
cause serious difficulty in the manner described above. | with a movement co-incident, as to time, with the motion 
One advantage possessed by the arrangement of valve | of the piston; of a pair of “tappets,” С, С, set in this bar 
т, thus subject to criticism, is that, should, as sometimes | and adjustable vertically in such a manner as to engage the 
ns, the valve fail to close, or should it lag behind ' ^ «utt ot ше Growth of the Steam Engins. D, Appleton & Co., N. Y., 1878. 
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а manner, that if the belt breaks, or is thrown off its pulleys, 
the steam will be at once shut off, and the danger of acci- 
dents, such as sometimes occur with a run-away-engine, is 
avoided. The valves and seats on the exhaust side are 
both easily removable, from the outside, have outside con- 
nections, and are readily adjusted without interference 
with the steam side. 

. These engines have been, next to those of Corliss, the 
pioneers in the movement, during the past generation, 
toward economical working of steam. An engine built 
ара this plan, substantially, by the firm of Wuuiston, 

ardner & Co, nearly a quarter of a century from 
designs CEPAS by Mr. E. D. Leavitt, Jr., for a well- 
known Eastern mill, had steam-jacketted cylinders, 26% 
inches in diameter, 5 feet stroke of piston, made 5о revo- 
lutions per minute, with steam at 100 pounds pressure іп 
the steam chest, and, on trial, worked down to a consump- 
tion of 1.98 pounds of coal per horse-power and 
hour; the guarantee was 2 pounds. Its fly-wheel, designed 
by the writer, who was then just out of college, weighed 
about 20 tons, was fitted up as a mortice gear, with cut 
hickory teeth, and was given extremely small side clear- 
ance; the motion of the engine was so smooth, however, 
that the presence of the gear was hardly noticeable. This 


comes of the oscillations of the governor itself. The dash- 
pot attached to the governor, or, sometimes, a friction 
mechanism, prevents such irregularity. 

"This valve-gear does not as conveniently adapt itself to 
the vertical engine as some others, but one of the first 
engine-cylinders ever designed by the writer, was built with 
this gear, and was set vertically. It gave perfect satisfac- 
tion, if the fact that it was never reported to the shop for 
repairs, so far as the writer has yet heard, may be taken as 
evidence of its successful operation.* 

This engine was introduced over a quarter of a century 
ago, in the face of a strong competition from the Corliss 
engine—a fact which is, perhaps, the best evidence that it 
had merit—and by the same methods which Mr. Corliss 
had proved so effective, Guarantees were given of per- 
formance, and forfeitures were provided for in the contract; 
or else the ent was accepted to take as payment the 


per | saving actually effected in a fixed period of time—usually 


from two to five years, according to the character of the 
machine displaced. One of these engines, with which the 
writer was familiarly acquainted through his indicator, and 
which displaced the rival engine on such a guarantee, has 
now been in operation 23 years, and is reported to be to- 
day still in perfect order, The engine referred to above as 


THE GREENE ENGINE. 


engine was fitted with the gridiron slides, as in the above 
illustration; they were driven by sliding cams, thus ob- 
taining a rapid opening and closing of the exhaust, and a 
slow movement while in the intermediate position, with the 
port either epee or closed. This was a remarkably good 
piece of work for that time, and has not often been 
excelled since. 

This engine, like other engines with drop cut-off valve- 
motion, is not adapted to such high velocity of rotation as 
to permit it to work safely at the speed of even the largest 
and slowest of the modern “ dynamos;" but, belted to the 
machine, it will give as great economy, and as great per- 
fection of regulation, as engines of the preceding class, It 
is evidently so arranged that no load is thrown upon the 

nor, and the effort to detach the steam valve is, there- 
I not liable to cause any oscillation in the cut-off gear, 
or variation in the speed of the engine. In all these en- 
gines, the difficulty met with by the designer is, not to 
secure this independence of the governor from the action 
of the valve-gear, but to prevent the irregularity which 


having given so excellent a performance, was put in under 
an agreement by which the builders agreed to forfeit $1,000 
per X4 pound that the coal consumption should fall short 
of the guarantee, The manufacture was interrupted for 
some years by an injunction secured by Mr, Corliss, after 
a suit brought by him for infringement, but was recom- 
menced after the expiration of the Corliss patent, and has 
proved a successful enterprise, notwithstanding the fact 
that its constructors have depended, apparently, upon the 
performance of the engine itself for advertisement—a con- 
Servative system of doing business which few manufacturers 
adopt, at present. 

Allthree of the great inventors and introducers of the 
modern American type of steam engine—Sickles, who 
brought into use the drop cut-off; Corliss, who gave the 
stationary engine its now standard form, as well as devising 
his peculiar valve gear; Greene, who applied the principles 


of this system of working steam to the plug-tree form of 


+ This engine is still in ово, after 23 years service, and drives a eet of dynamos, 
at South Webster, Mass. Es d 
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valve gear,—are now still living. Mr. Corliss has acquired 
wealth, as well as fame; his predecessor and his rival, how- 
ever, have attained less fame, much less than they are en- 
titled to, and still enjoy all the advantages which poets 
ascribe to the possession of small means. Neither of them 
expects to be able to build a monument, in the shape of a 
great technical school, such as it is becoming customary for 
wealthy engineers, like Stevens, and Rose, and Stone, to 
erect 

There are other engines belonging to the class here 

* considered—the engines having a detachable cut-off valve 
closed independently of the motion of the valve-gear,—of 
which the space proposed for these articles will not permit 
description. Among these are the Wright engine, con- 
structed by one of the oldest and best known designers in 
the country; the Brown engine, a machine which has been 
extensively adopted for driving mills in New England, and 
is famous for the excellence of its workmanship and finish, 
as well as for its durability and efficiency; the Fitchburg 
engine, and others. 

Errata im Part III, June No. In the fourth paragraph, for 
“Poughkeepsie” read "Providence." In next to last paragraph, for 
“by a spring" read “by a spring, or by the weight and vacuum dash- 
pot.” 


SKETCHES OF ELECTRICAL HISTORY. 


BY WALLACE GOOLD LEVISON. 


ХІ. STATO-ELECTRIC INDUCTION. 

1 was early recognized that the surface of either a con- 

ductor or non-conductor supported by silk cords (or 
otherwise insulated), might be equally well electrified; but, 
that while a cylinder made of metal would be instantly and 
completely discharged by contact with a conductor leading 
to the earth, the electricity would be removed from but a 
small area surrounding the point of contact of the discharg- 
ing conductor with the surface of the non-conducting 
cylinder Conversely, it was determined that electricity 
applied at one point to an insulated metal cylinder would 
spread instantly, and, ina sense, equally over its whole sur- 
face; but would spread over a cylinder of non-conducting 
material, such as glass, progressively, in small areas at a 
time only, and very slowly. The better adaptation of metal 
cylinders for prime conductors, and similar experimental 
apparatus, was, therefore, understood, and their use led Mr. 
Stephen Grey, in August, 1729,' while pursuing the experi- 
ments that so considerably advanced electrical science, 
incidentally to notice that a perfectly neutral, or natural, 
insulated metallic cylinder would, upon the approach of an 
electrified body, exhibit strong evidences of electrical excite- 
ment, and yetupon removal of the electrified body would 
resume its normal condition. The phenomenon thus 
observed, next attracted the attention of Mr. John Canton, 
who, as one of the results of the first strictly defined quali- 
tative investigation on record, laid before the Royal Society, 
on Dec. 6th, 1753, a series of experiments, which demon- 
strated that the electrical excitement of the insulated 


Priestly's Hist. of Elec. " 
Lardner's Cab. Encyc., London, 1841; p. 70. Phil. Trane., 1753; p. 390. 


the cylinder is of opposite kinds, and that either kind of 
electricity might be permanently communicated to the cylinder 
from eifAer glass or rosin, but also to express, in unequivocal 
language, the principle they indicated‘. 4 
The efforts of Wilkie and Æpinus to mathematically 
confirm the theory of Franklin, led to the recognition of the 
principle, thus revealed, as the essential feature of almost 
every electrical phenomenon. While, however, it was the 
Franklinian theory that led to an appreciation of its import- 
ance, this principle may be, perhaps, most clearly and 
briefly explained by the aid of the following experiments, 
and the two-fluid theory which Mr. Robert Symmer' evolved 
from the discovery of DuFay. 8 A 
Three Cavallo electro- 
scopes, of delicate silver wire, 
are attached to wire rings, 
one of which is shown at 4, 
Fig. 54, of such diameter 
that they may be easily 
slipped over an insulated 
metallic cylinder, A, and 
adjusted to the positions 
shown, one near the middle 
and one near each end, the 
rings being omitted from 
the figure to avoid confusion. 
The electroscopes will hang 
inert, as shown in Fig. 54, 
but if an excited electric, 
such as a glass tube, be 
brought near the cylinder, 
the terminal electroscopes 
will diverge, as shown in 
Fig. 55. Remove the tube, 
and they collapse; move it 
toward the cylinder again, 
and they will again diverge, 
as was shown by Canton. 
Since the electricity, which 
affects the electroscopes in 


Zuge. 86 and 57. 

these experiments, is set free only by the influence of the 
neighboring electric, it is said to be induced elec- 
tricity, and the method of thus developing it, is called 


electrical induction. Franklin showed that the terminal 
electroscopes are diverged by opposite electricities, as 
indicated by the signs + and — in Fig. 55; and, accord- 
ing to the two-fluid theory, the excited glass tube 
induces a separation of the two electricities, which are 
naturally contained in equal quantities in the cylinder, by 
attracting the negative and repelling the positive electricity, 
and thereby causes the accumulation of the opposite elec- 
tricities at opposite ends. According to this assumption, 
the common process of charging by contact is thus easily 
explained. Thetube being touched to the cylinder, as in Fig. 
56. the electroscope nearest it collapses,! because some of the 
+ electricity of the tube neutralizes the — electricity of the 
cylinder, which, by induction, is accumulated at that 
end. Now remove the tube, and the cylinder is left charged 
with + electricity, all three electroscopes diverging equally, 
as in Fig. 57. 

The cylinder may, 
however,be charged with 
— electricity from the 
same positively excited 
tube, the method and its 
explanation being as fol- 
lows : 


4. Lardner, Loc. Cit. P. 70. 
5. Phil. Trans., 1750. 
8. But will, probably, immediately diverge again. 


Fig. 58 
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В. Fig. 58, being the 
normal cylinder, bring 
near it the excited tube, 
as in Fig. 59, and the 
terminal electroscopes 
diverge with opposite 
electrieities, as previ- 
ошвіу explained. Apply 
the finger to the cylinder, 
as shown in Fig. 60, and 
a supply of — electri- 
city coming from the 
earth neutralizes the free 
positive electricity re- 
pelled by the glass tube, 


and the most distant 
terminal — electroscope 
collapses. Take away 


the finger, as in Fig. 67, 
and no change occurs. 
On finally removing the. 
glass tube, however, the 
— electricity, which had 
been concentrated at 
one end by the influence 
of the glass tube, spreads 
all over the cylinder, 
thus leaving it uniformly Faye, ov 10 62, 

charged with — electricity, and all the electroscopes 
divergent, as seen in Fig. 62. By means of the movable 
rings, the electroscopes шау be adjusted at various rela- 
tive positions upon the cylinder, and it will be found that 
the neutral point is seldom precisely in the middle, but 
varies under different circumstances. Since the supporting 
column is in the way in these experiments, some prefer to 
use electroscopes mounted on little wires provided with feet, 
so they will stand upright on 
the cylinder, or which may 
be inserted in holes drilled 
in a line along its top, as 
shown in the next figure. 
The inverse of the last experi- 
ment, or the process of 
charging a cylinder with 
positive electricity, by means 
of.a piece of sealing wax 
negatively excited, is pre- 
sented in the series of Figs. 
from 63 to 67. A certain fact, 
important to understand, 
namely, that the finger may 
be applied to the cylinder at 
any point indifferently, is in- 
dicated in Fig. 65, for even 
though it be touched to the 
end nearest the inducing 
electric, it is always the 
repelled electricity that es- 
capes or becomes neutral- 
ized. 

By an important applica 
tion of this principle of in- 
duction to the ordinary alu- 
minum leaf electroscope, it 
has been long employed to 
indicate not only the exist- 
ence of free electricity, but 
also its kind. As in Fig. 68, 
the leaves are first diverged 
by induction with + electri- 


Figs. 68 to 66. 


city. While the inducing 
electric is still held in posi- 
tion, the finger is applied 
to the ball of the electro- 
scope, and the leaves collapse 
because the repelled + elec- 
tricity is neutralized, The 
electric being then removed, 
the leaves again diverge and 


time 


remain for a 
divergent with — electricity. - 
. A body excited with + 
electricity, presented to the 
electroscope, will then cause 
ES them to approach, while a 


long 


Y 


body excited with — elec- 
tricity will increase their 
divergence. One more illus- 
tration will indicate how 
the ordinary phenomenon 
of attraction and repulsion 
may be regarded simply as 
a consequence of electro- 
static induction. 

Thus, let 1, Fig. 69, re- 
present the pith ball of an 
electrical pendulum. The 
excited glass tube dissociates 
its natural electricities, re- 
velling the + and attracting the —, and as the latter is 
nearer the glass tube than the former, attraction over- 

' balances repulsion, and 
the pith ball swings to 
contact with the tube, 
as shown by the dotted 
outline, No. 2. Its — 
electricity is then neu- 
tralized by a portion of 
the free + electricity 
of the tube, and the 
pith ball, charged with 
2 free + electricity, is 

then repelled by the 
excess of + electricity 
ıpon the tube, as represented by the outline No. 3.' 
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SOME COMMON MISTAKES IN ELECTRO- 
DYNAMICS. 


EDISON ELECTRIC ILLUMINATING Co. OF NEW YORK, 
257 Pearl Street. 
New York, July ızth, 1883. 
To the Editors of the Electrician: 
LECTRICITY is unfortunate in having some very 
strongly marked characteristics which have always 
been associated with the supernatural only. Upon the dis- 
covery of electricity, and during the earlier stages of its 
study and development, this fact caused a deep rooted im- 
pression that electricity was some incomprehensible spiritual 
thing which could not be understood or controlled by man, 
an idea, which, in its now milder forms, is wearing off very 
slowly indeed. 
There is still an air of witchery hanging about electricity, 
which, as long as it is fostered by popular ignorance, will 


Office First District, 1 


^ 4. For the sake of simplicity, the inducing electric in these experiments 16 
represented an a rod of giaer or sealing wax, Apa matter of fact, the + oF — 
primo conductor of an electrical machine ie better adapted to perform them 
effectively. 
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stand in the way of its taking its proper place at the head of 
the list of useful dynamic agents. The fact is, that it is a 
form of energy just as much as heat or even mechanical 
energy, and follows well defined laws just as certainly as do 
these and other forces, and can be just as well controlled. 
The only difference is, that, being a much higher form of 
energy its laws are, I may say, correspondingly more definite 
or scientific, and while to most people the general laws which 
heat follows in a rough way, are more easily comprehensible, 
yet the extremely intricate formulae of the science of'heat 
—thermo-dynamics—which it is necessary to employ to ob- 
tain results of any accuracy with this form of force, are 
understood by very few indeed. 

To impress this idea let us take a specific example: 
The amount of electricity which will flow through'a con- 
ductor in a given time equals the pressure, or, technically, 
the electromotive force, with which the electricity starts 
out, divided by the resistance which the conductor offers. 
‘Thus, with a pressure of twenty units, and a resistance of 
five units, the strength of the current flowing will be four 
units. This is Ohm's law, which is considered so wonderful; 
but which, as a matter of fact, is an axiom universally true, 
that an effect is equal to that which tends to produce it, 
divided by that which opposes it. One of the character- 
istics of electricity is what may be called its exactness so 
that in electro-dynamics this simple axiomatic relation invar- 
iably holds true with absolute accuracy, and electricians 
spend a large part of their lives in learning to realize that a 
great number of the problems which they meet more or 
less encumbered with details, reduce to the simple applica- 
tion of this law. 

In the cases of the flow of water, compressed air, steam, 
etc., the same principle holds, but to get close results, it is 
necessary to consider the very great complications arising 
from the fact that the resistance to the flow is not uniform 
over the whole cross-section of the conductor or pipe, but 
that most of it is where the outside of the stream rubs 
against the inside of the pipe, the outermost particles of 
the fluid being thereby retarded, and in turn retarding in 
a less degree those next to them, and so on. То add to 
this, the resistance to fluids in motion varies with the rate 
of flow. 

‘The general effect, of resistance lessening the flow, is 
the same with fluids as with electricity, and people will 
grasp the idea more readily, if stated in application to 
them, because they are more familiar with fluids. But when 
we come to solve practical problems in the flow of fluids, to 
cover all the factors it is necessary to employ complicated 
formulae which cannot compare in simplicity with the very 


simple and exact electrical rule, S = % 


“This rule is always applicable to every case іп electro- 
dynamics, whereas in hydraulics and most of the other 
Sciences it is necessary to have special formulae for different 
cases, and these are constantly being improved and changed, 
and they are all of greater complexity. 
termining the flow of water in a canal: 
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Electricity has, in a very high degree, some peculiar 
properties, in consequence of which it is remarkably well 
adapted for accomplishing certain ends, but it is just as 
great a mistake to expect electricity to do everything, as it 
is to fail to recognize its special adaptability to certain pur- 
poses. 

It travels, so to speak, at an enormous speed through 


* Weisbach's Mechanics; p. 970. 


Vide one for de-! 


very small and cheap conductors, and can be converted at 
once into either light, heat, or power, many times more 
economically than can heat and other forms of energy. 

The public have learned to appreciate the speed of 
electricity, and now make exclusive use of it as a means of 
instantaneous communication. When they have learned its 
simple and economical convertibility at pleasure into any 
or all of the effects above alluded to, they will introduce 
systems for distributing electricity for those uses, as un- 
questioningly, as they now put up water works and telegraph 
lines. 

But, on the other hand, allowing people to attempt to 
obtain by electricity, results, which are better accomplished 
in some other way, is a mistake that will only lead to dis- 
appointment, and the temporary disfavor of electricity as 
an agent. 

Again, there is a great deal of misapprehension in regard 
to the loss attending the conversion of mechanical work 
into electricity, and vice versa, or the “cost of elec- 
tricity.” 

The efficiency of the best dynamo-electric machines, by 
which we make this transformation, is about 95 per cent. 
That is, in transforming mechanical into electrical energy, 
about зу of the power used—is lost, while we get 43 in 
electricity. And yet, we frequently hear men, the import- 
ance of whose positions gives weight to their opinions, say 
that electricity is wonderful and man has learned to control 
it, but it is so costly to produce, that it cannot be used 
commercially until obtained in some cheaper way. 

There is a very prevalent idea that there is room for 
improvement in the working economy of electric generators. | 
Because considerable coal is consumed in the production 
of electricity, most people imagine that electric generators 
are very wasteful. This is not so. Almost all the loss is 
in the steam engine which drives the electric apparatus. Of 
one hundred parts of energy in the coal, the very best steam 
engine made brings out only about fifteen in mechanical 
power, while of this fifteen, when applied to drive a gene- 
rator of electricity, the yield in electricity is over four- 
teen, 

I have been several times called upon to give opinions 
of alleged improved generators, for which were claimed 
from two to four times the efficiency of present machines. 
That is, it was claimed that for the same amount of power 
put in, they would yield from two to four times as much 
electricity as the machines in use. And, in both cases, the 
inquirers, after being told repeatedly in different ways, that 
obviously a machine cannot be made with from two to four 
times the present efficiency of 95 per cent, that if the 
present machines return in electricity 45 of the power put 
into them, others cannot be made to return twice as large a 
part, the answer, or, rather, the next question has been, 
“Can't it be, that this improved machine gives a better 
quality of electricity which will do more work"? They 
might as well ask if a water wheel would give twice as much 
power if a better quality of water were used. This pre- 
cisely similar mistake is not made, because people are more 
familiar with water. 

There can be no doubt that the best dynamos are elec- 
trically perfect, excepting the loss of a fraction of one per 
cent. of the electricity, by conversion into heat, in passing 
through the gener. tor itself. "Тһе other loss of 5 per cent. 
is a very small allowance for the mechanical resistances to 
the rotation of the armature. 

Electricity should be viewed merely as a stepping stone, 
or as a vehicle in the slation of energies. A form in 
which energy, after. being changed, can be transmitted, 
kept, controlled, &c., to be translated into useful effects as 
desired, much more perfectly than by any other means. 

SCHUYLER S. WHEELER, 


THE ELECTRIC RAILWAY AT THE CHICAGO 
y EXPOSITION. 


Chicaco, July 13, 1883. 
To the Editors of The Electrician г 


VISITED the “Exposition of Railway Appliances,” 
recently held here, and made as thoi an examina- 

tion as would permit, of the electric railway. 
^ ‘The road was built in the gallery, and extended round 
the entire circumference of the building, a distance of about 
one-third of a mile. It consisted of two ordinary Т rails, 
and a third flat thin rail, set on its edge in the centre 
between them, to act as an electric conductor, under which 
was placed a heavy copper wire, to insure continuity. The 
steam power was supplied by a large Corliss engine, used also 
for other purposes, and the electric power by two Weston 
dynamos, each of about 14 horse-power; the primary 
dynamo stationed near the engine, and the secondary placed 
on the electric locomotive, to which was attached an open 
platform car, seating 20 persons, The locomotive was 
i a 32) containing the dynamo, with the shafts, band 
driving wheels; and the apparatus for receiving the electric 
current, and regulating controlling speed. The steam 


was the source of power, which was converted into 
electric force by the primary dynamo, and transmitted by 
wires to the track; one wire connecting with the outer rails, 
and the other with the central rail, 
brushes, pressed lightly, 


current up to 
was | 


st which a pair of 
one on v side, conveying the 
the dynamo, from which the downward circuit 
n ae the ae tene and a rails, 
connecting ег wire from the primary dynamo. 
A belt from the band wheel on the pesi shaft, Қабақ) 
forward, communicating with the machinery connected with 
the driving wheels. A rheostat and switch enabled the 
to increase or diminish the resistance as required, 
thus control the speed; while a lever connected with 
the Dun wheel machinery, and operated simultaneously 
with the tat, gave the necessary mechanical control; 
80 that the ping, starting, rounding the curves, or mov- 
ing in a t line, were all accomplished with great 
facility; the adjustment of power and resistance being, 
apparently, as perfect as could be desired. The locomotive 
about three tons, and the loaded passenger car 
about the same, making the entire weight of the train about 
six, tons, 
^ Тһе road was well patronized; and, carrying 26,508 
paani in 13 days, at 10 cents each, was a prominent 
source 


income. 

As a practical experiment, showing the progress already 
made in the use electricity as a motor for operating 
heat cee Û it was a great success, and full of promise 
for the future ; but as a demonstration of the economic use 
of electricity as compared with steam, it fell short. In fact 
it was a practical proof to the most casual observer that 
the is yet unsolved. 

apparent facts were these; 17.5 horse steam power, 
transmitted through two dynamos, each 14 horse-power ; a 
sum total of machinery equal to 45.5 horse, doing the work 
of one horse—the movement of a car containing 20 passen- 
` The movement of the locomotive itself cannot be 
ineluded, as it was a necessary part of the machinery, and 
an additional item of expense. 

Such were the apparent facts, but a careful examination 

ee re hopeful view. Allowing 20 per cent loss by 
‚in the p 


1 dynamo, the 14 horse-power ob- 
tained from it required 17.5 horse-power from the steam 


allowing 30 per cent. loss by transmission and 
Bestie the primary and secondary dynamos, we 


iances for communicating the power to the | toad. 


have 9.8 horse-power to move the train; divi this 
equally between the locomotive and car, we have 4.9 horse- 
power brought into effective use in carrying the 20 passen- 
gers; 28 per cent. of the original 17.5 horse-power from the 
engine. 


On the other hand, the advantages of electricity over 
steam power for street railways, in getting rid of smoke, 
steam and cinders, must not be overlooked ; whether for 
elevated roads, as in New York, tunnel roads, as in London, 
or those on the level. \ 

Те above estimate, though made from the most reli- 
able data which could be obtained, can only be regarded 
as approximately correct. In fact, strict accuracy was 
impossible, as there was no rex for taking measure- 
ments; and the capacity of the dynamos was the only thing 
known with any certainty. Тһе road and its appliances 
were hastily constructed, and there was not time or oppor- 
tunity to make the experiment with that regard to accuracy 
which its importance demanded. What the managers aimed 
at chiefly, was to demonstrate, that it was possible to propel 
а car, and carry passengers by electric force; and, so far, 
the experiment was a decided success. 

It yet remains to be seen what can be done with a road 
well constructed, on a solid bed, in a Bii line, or with 
only the average amount of curves, with all the power 
utilized to its full carrying capacity, and with proper appa- 
ratus to make strictly accurate mathematical measurements. 
But so long as electricity is generated by steam, it can 
hardly be expected that it can be applied more 
cally than the steam power, on which it must depend. 

The great unsolved problem, is the generation of elec- 
tricity by some method cheaper than steam. The principal 
methods proposed are improved batteries, secondary or 
storage batteries, dynamos operated by water power and 
the electric force transmitted by improved conductors. But 
so long as electricity is dependent on steam, it is safe to 
assume that steam will remain king. P. ATKINSON. 


To the Editors of the Electrician, 


ENTLEMEN: In your m number appears an in- 

teresting letter, from Mr. W. R, Cabot, in answer to 

an article by Mr. Essig, on the mingling of telephonic 
signals. 

In connection with this correspondence, the following 
may be of interest: 

In this office, in addition to the usual switch board for 
subscribers’ wires, is a telephone instrument attached to a 
private line, This line has no connection whatever with 
the switch board or its wires, "This line, and all of the 
switch board wires, are strung on the same poles for a dis- 
tance of three miles, and have entirely separate and distinct 
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terminals, Conversation can be carried on, distinctly, from 
one line to the other. To make sure that the voice of the 
speaker in the central office had no effect on the coils of 
the switch board, the wire was disconnected from the 
board and given a ground entirely by itself. Still, the con- 
versation could be carried on, from wire to wire, as dis- 
tinctly as before. Very respectfully, 
G. A. ROULLIER. 
Flushing, L. L, July 23, 1883. 


THE INVENTION OF THE TELEPHONE. 


CLIFTON, 5. 1, July 24th, 1883. 
To the Editor of the Electrician, 


EAR SIR,—In order to substantiate Mr. Bell's pri- 
ority in the invention of the telephone, under the 
date of March, 1876, which is so lengthily sustained in the 
communication of the 21st to all the leading papers, the 
examiner at the patent office, Washington, ought to be 
able to annihilate, with substantial facts and demonstra- 
tions, the three caveats which he, his predecessor, or the 
Commissioner of Patents, granted to me in the years 187 1— 
1872-1873, through the patent solicitor, Thomas D. Stet- 
son, for my application of same invention, and which three 
copies are always in my possession, open to public 
inspection. 

When such evidence shall be brought forth and made 
public, I shall not hesitate to yield the priority of invention 
to Mr. Bell, or any one else who might be entitled to it ; 
but until then, I shall not abandon my rights, and shall call 
myself, by valid documents, the first American citizen who 


has obtained from said patent office at Washington, a| 


caveat which entitles me to the priority of invention of the 
great contended telephone. 
Very truly yours, 
ANTONIO Мегесі, 


HEAT LIGHTNING. 
(For the Electrician.) 


OW that the season of thunder storms has come, it 

is possible to make a great number of observations, 

useful to the progress of meteorology, and the physics of the 

air. One of the problems in the order of the day, is to de- 

termine the nature of heat lightning, which often lights up 

the sky at sunset, and is always followed by more trouble- 

some disturbances, such as a torrent of rain, or a stroke of 
lightning. 

Many physicists assert that these flashes are only the 
reflections of lightning, so far distant that the noise of the 
thunder cannot be heard. This opinion has gained ground 
during the last few years. 

Тһе problem could evidently be solved in a single sea- 
son, by observing, from an elevated place, the number of 
flashes, and the times at which they occurred, and com- 
paring the results with the number of strokes of lightning 
observed in the same time at other places. If all the heat 
flashes noted during one summer were traced to this source, 
there would be no foundation for the theory that they are sim- 
ilar to the aurora borealis. We believe that these luminous 
phenomena, only occur in those regions where the old 
philosophers located the fire zone, and where cirrus clouds 
are not formed 

There is little use, we think, in insisting upon the impor- 
tance of this kind of information, and it cannot be obtained 
from observations at fixed hours, with which the French 
meteorological bureau is too easily satisfied. As has been 
well remarked somewhere, dame nature is not a govern- 
ment clerk, and has no office hours. 


Another problem of equal importance, is to determine 
the form of the clouds which portend a thunder storm. It 
would be necessary, for scientific accuracy, to photograph 
the sky every time such clouds were formed. It would also 
be necessary, in order to complete the data, to scatter ob- 
servers over the neighboring country for a distance of thirty 
or forty kilometres. "l'en such stations would suffice. 

We cannot too earnestly urge the friends of natural sci- 
|ence to unite to study this problem without recourse to 
|government aid. For these researches require a freedom 
which official bodies do not possess; the creation of such 
la corps of observers, would probably end in only increasing 
the number of citizens, to whom science furnishes an ex- 
cuse for living at public expense.—W. de F., in Z’ Electricité. 

F. W. Stone. 


OUR PARIS CORRESPONDENCE. 


Paris, July sth, 1883. 
O great animation may be expected during the summer time, from 
electric enterprises Тһе fine weather is their dull season, as in 
every workshop preparations are made for the busy period, which begins 
in September. It is very natural, therefore, that there is not much talk 
about the doings of electricians just at this moment. The Vienna ex- 
hibition will give electricians, however, an opportunity of bringing them- 
selves before the public, and they are now busily engaged in preparing 
| for it. From personal information which 1 have received, the exhibition 
will be a remarkable one, and well deserving the attention of electricians, 
| although it comes scarcely two years after that of Paris, Without in- 
tending to pose as a prophet, I believe that a practical solution will be 
exhibited there of the electric transmission of power to a distance, and 
that a concise idea of the services it can render, may be obtained. The 
industrial product—that is, the proportion of work obtained on the re- 
ceiving shaft to the work expended on the shaft of the generator—is now 
more than 50 per cent. fora certain class of machines, when a copper 
conducting wire is used, and that it is as insulated as possible; the dis- 
tance between the machines would be about three miles. This is only a 
first estimate, and it is very probable that better results may be obtained. 
We shall not be left in uncertainty very long with regard to this point, as 
la committee, composed of Messrs. Tresca, member of the Académie des 
Sciences; lotier, professor at the Ecole Polytechnique; and Marché, 
president of the Society of Civil Engineers, are now carefully examining 
the machines that have been specially built by the Compagnie Electrique 
for the transmission of power ‘There is also some talk of employing 
small electric machines for working the ventilators in the new Hotel de 
Ville in this city. Their use in such a case would be in natural order, 
and would, besides, considerably simplify the fitting up. 

Our readers may be, doubtless, of the opinion that we return rather 
frequently to this transmission of power; but we are compelled to.con- 
sider the question, as it is the only one where something yet remains to be 
discovered, The electric light would seem to conceal по mote mysteries ; 
there so many machines, regulators, and incandescent lamps, that one 
must have a robust faith in an inventor, to believe he can offer any new 
| discovery of importance. ‘There is very little attention being given to 
| accumulators amd even in England, where they are more especially ad- 
| vocated, it is recognized that their only advantageous application is for 
traction un tramways ; if they are suited for such work, is even ques- 
tioned. ‘There is, therefore, a certain amount of discouragement among 
tho-e who believed, too readily, that electricity was going to revolutionize 


industry 

Some cleetricians, backed by sovan?ts and engineers, have, therefore, 
thought it high time to form themselves into a society for the defense of 
electric interests, Some two or three months ago, an attempt was made, 
n is, to have a monthly dinner, to which every electrician, or so-called 
electrician, might be admitted by paying his quota. After one of these 
meetings, a committee was nominated (of which the presidency was 
offered to the minister for post-offices and telegraphs)? to study ways 
and means. 

A centre fur obtaining information as to the progress of. electricity іш 
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every country, was to be established (it would seem that the French and 
foreign publications were not sufficient !), and electric questions investi- 
gated by mutual discussion and working together (they forget that thee 


is a syndical chamber of electricity already in Paris), to aid in the popu- | 
larization and development of the applications of electricity, by every | 


means—periodical publications, lectures, meetings, public experiments, 
etc., to follow, at home and abroad, the progress of industrial, adminis- 


trative, and public questions ; the utilization of natural forces that it is! 


possible to capture, distribute, and make use of, and to encourage inti- ! 


mate intercourse and solidarity between all the members of the society. 

Such a programme cannot, in our opinion, be carried out, the more so 
as the society was not to patronize any industrial or commercial enter- 
prise. Will it busy itself with any financial undertaking? We hope it 
may, fot its own sake, for otherwise, where will its resources come from ? 
It costs pretty heavy to make new ideas succeed. Тһе Jablochkoff 
candles and the Edison lamps took some millions before getting a foot- 
hold. We have only to see how matters are going on now, to be con- 
vinced that the best inventions would have little chance of success at 
present, without money to back them ; and yet, this society is to show a 
disinterestedness that would render it powerless. 

Besides, what advantage could professional clectricians derive from 
this new organization? We are living under the régime of the “ struggle 
for life," in а deluge of discoveries, and only those that have great vital- 
ity, can keep afloat ; they must have real superiority, or possess indis- 
pensable resources in men and money. 

When an inventor has something, does he not know where to appl 
‘There are the Société Générale des Téléphones, La Compagnie L'Eclair- 
age Electrique, La Compagnie Electrique, and a number of well estab- 
lished companies in England and France, all disposed to receive and 
examine anything. What more could the society, whose programme we 
have given, do in such a case?  Candidly speaking, the want for such a 
society has not yet beeri perceived. 

Perhaps I could not better show the difficulty that electric companies 
meet, in maintaining themselves, than in analyzing the reports presented at 
the general meetings of the companies that have been formed in France for 
working the Edison patents The financiers that accepted the mission of 
vulgarizing the inventions of the celebrated American on the Continent, 
formed the idea of establishing three companies, apparently distinct, but 
really very closely united by common interest. Now, why were there 
three societies, instead of one? This is the secret of the founders, and 
we will not try to discover it. La Société Industrielle & Commerciale 
Edison, with a capital of 1,500,000 francs, is specially engaged in manu- 
facturing lighting apparatus. The Société Electrique. Edison devotes 
itself to trials and experiments, temporary fittings up—in fact, to work- 
ing the patents. Its capital is one million francs. 

La Compagnie Continentale Edison confines itself to selling royalties 
and creating local companies, principally outside of France : its capital is 
one million francs. 

"The charter of these three companies dates from February 17. 1882. 

Société Industrielle & Commercialr.— The balance sheet of the first 
fiscal year shows a profit of 68,714 francs, 57 centimes, arising from: 1, 
From interest on invested funds, 27,274fr., 85c. ; 2, 14.999fr., 81c , from 
a share in the Scit Civile of the Edison workshops ; 3, 26,439fr. 81c 
from profits of manufactures 

It must be stated, however, that under the title of the cost of fitting up, 
the sum of 178,151fr. 27c. has been made to figure among the assets ; 
out of this sum, 84,055fr. бос. are put down to general expenses, and 
some 30,000fr for models, drawings, fittings up of lamp factory, etc., 
expenses which it would be more reasonable to see placed to the account 
of profits and loss.* 

* The following is the detailed account from report of coune 


Expense of establishing lamp factory. 
gay: of а tele Phonic line. 
Gratuity to M. lor... 


If we lay aside this debatable question of book-keeping, we find that, 
according to the balance sheet, out of a capital of 1,500,000fr. there 
have been expended : 


Ег. С. 

In real estate 230,115 71 
In manufacturing material and furniture қ 585,128 23 
In raw or manufactured articles.......... 426,138 77 
A total of 1,231,382 71 


And that the debtors' accounts. represent only 102,354fr. 64c., while the 
creditors' accounts rise to 175,976fr. 35c. There remains, therefore, 
some two hundred thousand francs at the disposal of the company as a 
working capital—a sum that, it is needless to say, is insufficient. 

The property whereon the Ivry factory is built, belongs, in the pro- 
portion of two-thirds, tn the Société Civile of the Edison factory, and 
only for one-third to the Socidté Industrielle & Commerciale. By this 
means, it was possible to avoid giving up one-half the stock capital for 
the purchase of land and buildings. 

Société Electrique Edison.—The fiscal year is said to show earnings to- 
the amount of 15,009fr. 35c., which appears ridiculous for a capital of 
one million. What is peculiar in the report, is the account of customers 
and debtors, which figures among the assets for 573,558fr. 55c., of 
which sum 213,614fr. 10c. are due by the Compagnie Continentale Edi- 
son on account of the cession made to it of several properties (grounds, 
machines, etc.). Тһе Société Electrique has, besides, some 320,000 francs 
at its disposal, but it owes various creditors 125,213fr. 65c. Тһе re- 
mainder of its assets is represented by the material and fixtures, rents paid 
in advance, etc., all to the amount of 240,000 francs. The cost of 
material reached the sum of 982,634fr. 25c., and the general cost of 
management, working, etc., to 216,677fr. 40c , for a period of scarcely 
ten months. It is true, however, that the Société bore a portion of the 
cost of the electric exposition, and of the opera experiments. Among 
the permanent or temporary introductions of the company, we must cite : 
The shops of the Bon Marché, the powder works of St. Chamas, the 
Strasburg station, the bank of France, the house of Hachette & Co. In 
common with the Compagnie Continentale, it put up fixtures in 110 estab- 
lishments, including 158 dynamo-electric machines, capable of working 
20,000 lamps. 

Compagnie Continentale Edison. —The board of managers have 
acknowledged a loss for this fiscal year, of 327,955fr. soc., of which 
159,915fr 25c. are to the account of the electric exposition, and the 
experiments at the opera; 73,775fr. 45c. for defense of patents, fees, 
fittings, &c.; and 99,260fr. Boc. for general expenses. The expenses for 
permanent fixtures, furniture and matcria/, foot up a total of 352,591fr. 
бос, and the credit side shows a balance on hand, and in bankers, qut- 
standing bills, &c., of 530,360fr. 70c., with liabilities of 217,370fr. 10c. 
The company has, therefore, only some 300,000fr. as working capital. 

It must be stated that the company has treated, since the first of 
January, 1883, with Messrs, Siemens & Halske, for the German patents, 
and received, according to the report of the managing board, 210,000 
marks (262, Soofr.) on account, for future fees on every lamp sold, and 
every dynamo put up for the production of incandescent lights. It will 
also have a share, to the extent of 12 6 per cent., in all the profits of the 
German company over the payment of interest on the capital paid in. 
This, however, is not enough to make up the deficit on the first fiscal 
year, but favorable results are expected from Italy, Russia and Holland, 
as central stations are being put up at Milan, St. Petersburg, Rotterdam 
and Amsterdam. 

Everything stated, so far, refers to the year ending Dec. 31, 1882. 
Since that time we should be rather embarrassed, if asked whether things 
(except as regards the treaty with Siemens & Halske) had been sensibly 
changed. The only conclusions that can be drawn from the balance 


8 | sheets, or reports, is, that the stock capital of each company is 


insufficient, and that it would have been better, perhaps, to have only one 


055 80 | company, as the general expenses would be thereby reduced, and that 


there are no reasons to suppose that business would have been managed 
any worse, as we find almost the same identical names in the lists of the 
three managing committees. 
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The Paris municipal council has given its adhesion in favor of the 
metropolitan subterranean road and steam traction. It seems to me 
that this council has not appreciated at its just value the advantages of an 
electric railway, especially in certain districts, where по reasonable objec- 
tions can be urged against an elevated road. There were ample oppor- 
tunities for forming an opinion of the system from the satisfactory results 
in Berlin, andat Portrush, in Ireland. A bid was put in by Messrs. 
Boistel, Chabrier &-Charton, civil engineers, but it did not тесі with a 
favorable reception. It is only justice, however, to mention it. 

An elevated electric road would be made on the outer boulevards, 
between La Villette and the Place Clichy, a distance of 3,077 metres 
(about 26 English miles), with nine stations, separated by some 350 
yards Тһе service was to be done by single cars, passing up and down 
every two minutes. 

The minimum height of the elevated is fixed at 4.75 metres (16 feet 4 
inches) above the ground, but owing to the irregularities of the surface, 
the height is in some places 35 feet; and the slope on the gradients is 
over 1400: the radii of the curves are not below 300 metres (323 
yards). 


It was supposed that the distance from one end to the other would | 


be made in twenty minutes, and that trips between the two stations 
would be made in the same time, thus doing away with any dangei 
accidents. As the work required for the traction of the vehicles, weigh- 
ing some 8,000 kilos, reaches 141% horses on gradients, while it does not 
exceed six horses on the greater part of the line, the use of rails as con- 
ductors has not been adopted. The line has been divided up into sec- 
tions, each receiving the necessary current from the central station. In 
this way, the working of the road may be carried out economically. At 
one time it was intended to have the shops in the neighborhood of the 
Chemin de fer du Nord, where locations сап be had at very moderate 
prices. The viaduct would be something like those of ordinary roads, 
and would be made of sheet iron beams, braced and fastened by iron 
columns. 

It is a matter for regret that this project has not received any encour- 
agement from the authorities ; it possesses the double merit of applying 
metal roads and electricity—that is to say, the two elements that arc 
requisite for an economic solution of the question of a Parisian railroad. 
‘The subterranean line does not take into any account all the diflicultie: 
that will be met with in the excavations, and that will upset all the esti. 
mates in the original plans. As the municipal council, on the other 
hand, did not accept the opening of highways with mason work via- 
ducts, as have been made in Berlin, we can only discern in all this that 
the metal is well adapted for putting up the street construction, and that 
electricity will surely provide us with a safe and silent means of transit. 

Pu. DELAHAYE. 


PRACTICAL TELEPHON Y. 


(Continued /ғст page 198.) 


(AE OM ESI C — The kind most in use are known as detec- 

tors, in which the needle hangs vertically, the lower end being 
weighted. As, however, it is at times more convenient to use the instru- 
ment on its back, dial upwards, it is preferable that the needle be kept 
to zero by a small directing magnet, instead of the end of the needle 
being weighted. Its position is then of no moment, and the magnet 
may also be removed, whereby the sensitiveness of the instrument 
much increased. When the magnet is removed the instrument must be 
turned till the needle points to zero. 

It is also an advantage to have the scale on the lower half of the dial 
instead of the upper, where it is frequently hidden by the brass rim that 
holds the glass, when used standing on the ground. These instruments 
should be wound for quantity and intensi s th are usually termed. 
the quantity or short coil wire consisting of a single lay wire, 
and havin ту low resistance, the intensity or long coil wire being 
very fine, and having a resistance of 150 to 200 ohms. 

It much increases the utility of this instrument if the fine wi 
tensity coils, are provided with a shunt having one-ninth of th 
ance, so that only one-tenth of the current passes the intensity coils when 
the shunt is i i A small switch must be provided to put the shunt 
Detectors are now made having these improvements. 
In addition to a supply of detectors, cach office should have а hori- 
zontal astatic galvanometer to use with the Wheatstone bridge сөй, this 
form being much more sensit than the detector, the needles being 
carefully balanced, and the holes jeweled to reduce friction. 

As its needle is kept in position by the earth's magnetism, theéinstru- 
ment must be turned so as to bring the needle to zero. 

A small magnet is usually supplied with these instruments, which can 
be laid on the table some distance away, either to reduce or increase the 
sensitiveness of the instrument, the reduction or increase depending 
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whether the north pole of the magnet is attracting, or repelling, the in- 
ternal needle ; to increase the sensitiveness the position of the magnet 
should be such, that the needle just returns to zero after having been de- 
flected, and yet if it be placed the least closer, it drives or repels the 
needle from zero. 

There are numerous other forms of galvanometers, but the above two 
instruments are sufficient for all ordinary purposes. 

It may be as well to mention that the graduation on the scale is not 
proportioned to the amount of current flowing, it is fairly correct up to 
20°, but as the needle moves further from parallelism with the coils, the 
effect of the current gets less and less, and at right angles, ог 909, it is 
practically #i7, As detectors vary so much, it is useless to give any table 
of deflections for a certain amount of current, but each instrument can be 
tested, and the deflection, when connected to a good cell, noted for future 
use (the thick wire coils must be used for this test, as a very bad cell will 
give a good deflection through the fine wire сой 

Тик BATTERY.— Our remarks will be confined to the two forms that 
in actual use have proved to be the best for telephonic purposes, For all 
private lines and the batteries at exchange, subscribers’ ises the prism 
form of Leclanché (No. 2 size) is the best. The number of cells used is 
usually four. The ringing battery at exchanges should consist of at least 
six cells, and each table should have a battery. The following 
is a description of this battery, with instructions for maintaining it in 
good order :— 

The nega 


ve element of the old form of Leclanché cell is composed of 
a carbon plate, placed in a mixture of coarsely powdered peroxide of man- 
ganese and carbon, the whole contained in a porous cell. The positive 
element consists of amalgamated zinc. The exciting liquid is a solution 
of sal-ammoniac. The solution has no chemical action either on the zinc 
or the peroxide of manganese so long as the cell is not at work. This is 
a great advantage; but the cell with the porous pot offers a rather high 
resistance, and the late M. Leclanché had for some time past been experi- 
menting with a view to improvement. This he succeeded in effecting in 
the agglomerate form of cell by substituting movable plates for the porous 
| pots. Тһе materials used to form the depolarizing plates are, in course of 
| manufacture, submitted to a pressure of several tons, and, when joined to 
a carbon plate, compose the negative element of the cell. To fit up the 
agglomerate cells, place against each side of the carbon plate an agglo- 
merate block, and stretch over them the two india rubber bands. These 
bands have each a solid part through which a hole has been bored to 
j receive the zinc rod. Ву this means the zinc is kept from touching the 
negative element, thus avoiding injurious local action, the whole is held 
irmly together, and is ready to be placed in the glass jar. 
‘The following quantities of sal-ammoniac should be used to charge the 
i battery; For а No. 3 (small size) cell, 40z.; fora No. 2 (medium size) 
j cell, 6oz ; fora No. І (large size) cell, 1002. In each case the cell should 
| be filled with water so as to cover the agglomerate plates. If the cell is 
required for immediate action, the solution, mixed in the above proportions, 
should be prepared before being poured into thecell. The advantages of 
the new cell with agglomerate plates (as stated by the manufacturers) may 
be enumerated as follows:— 

1. A much better use is made of the depolarizing power of the man- 
ganese, as the reduction of it is more complete than in the porous pot 
form, where the manganese while being reduced clogs and prevents the 
action of the battery long before the whole of the manganese is reduced. 

2. In consequence of the readier reduction of the manganese, the 
carbon plate is more rapidly depolarized than with the porous pot form, 
and consequently the electromotive force is more sustained. 

3. The resistance is extremely constant, whatever the electro-chemical 
work done by the cell may be, and will even tend to decrease in conse- 
quence of the formation of chloride of zinc, which is an excellent con- 


. The battery is ready for use immediately on charging, because the 
‘liquid is brought into direct contact with the negative and positive 
1 elements. 
12-5. The renewal is exceedingly simple. When the battery becomes 
i exhausted, the depolarizing plates, which are joined to the carbon plate, 
have only to be removed and fresh ones substituted. 

o By ding the use of porous pots the risk of breakage and 
deterioration is very much lessened, and the cost of renewal considerably 
reduced. 

‘The trouble and cost of maintenance are next to nothing. 
he Leclanehé batteries are connected up like all other batteries 
that is, the carbon of the first cell is left free, and the zinc is connected to 
¢ carbon of the second cell, the zinc of which is connected to 
the ci 1, and so on to the last cell, the zinc of which 
remains free, as shown in a future diagram of connections. When the 
two poles of the Leclanché battery are brought together, or, in other 
words, when the battery is at work, the solution of chloride of ammonium 
mmeniac) is decomposed, and an oxy-chloride of zinc is formed, 
which is sviuble in the surrounding liquid. The hydrogen and the 
ammonia go to the negative element, and are absorbed by the peroxide of 
manganese, 
It is important that pure sal.ammoniac be used, as the impurities 
| sun ordinary sal-ammoniac tend to cause a rapid consumption of the 
zine rods. 
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Such are the questions that I have the honor of presenting to the com- | Popular Science Monthly is inspired by the Bell company, and both that 
mittee of direction of the Vienna exposition, and of asking them to pre- | and the McDonnough claim are put forth to injure or prevent negotiations 
sent to the electricians during their approaching re-union. for territory, now going on between the people's company and prominent 

Dr. D. Tommasi. | persons in the state of New York. The Reis claims have been twice 

decided as worthless in Bell company suits by Judge Blatchford, and were 

so held in the English and Scotch courts ір hotly contented Бонн tried 

n last year. You must remember that the company has everything to 

THE TELEPHONE PATENTS. lose aid nothing to gain in its litigation with the people’s company, while 

ls RE we, with the best instruments and no incumbrances, have nothing to risk 

E take the subjoined from the Boston Herald of July 18th : in an open fight. We have formed first-class connections and have 

\ ** Two recent events have re-awakened public interest in the long | every prospect of success. Indeed, so confident are we that we shall 

discussed question as to who was the original inventor of the speaking | presently go ahead and duplicate the local exchanges throughout the 

telephone. One is the decision of the patent commissioner, reported іп | country in order to be ready to serve the public when the litigation is 

the Washington despatches yesterday, conceding a point to Drawbaugh, | ended. We do not wish to boast or even talk of our present doings. We 

who claims to be the pioneer inventor, and whose instruments are now | feel more confident than ever before. Every step in the legal proceedings 

the property of the People's Telephone Company of New York. ‘The | hits our opponents in a vital spot.” 

commissioner's decision is very important, inasmuch as it allows of a re- 

opening of a case in which the invention of the transmitter was in dis- 3 - = 
pute, and the ruling is directly contrary to a former decision of the . 

examiner of interferences. The other circumstance which adds interest] /4/PORTANT PATENT OFFICE DECISIONS. 


to the question is the announcement of the simultaneous publication in 


this country and Europe of a book to show that the telephone was in- mE үй A 
vented first by a German named Johann Philipp Reis. Тһе author of DESPATCH to the associated press from Washington, date of July 
the book is Professor Sylvanus P. Thompson, who seems to have fur- 21st. states, that the first stage of the settlement of the question of 


nished some advance sheets to William F. Channing, М. D., of New | priority of invention of the several parts of the telephone, was reached to-day 
York, who, in turn, has made them the foundation of an interesting | when the Examiner of Interferences in the patent office promulgated his de- 
article in the current number of the Popular Science Monthly. At the | cision in *' the speaking telephone interference cases." The first of these 
outset, Dr. Channing holds, that beside the telephone the telegraph is a | interferences, of which there are eleven, was declared in March, 1878, and 
clumsy mechanism. Already the business centres expand, he says, and ¡ the patent office has at various time since then considered them and 
the values of city lands change under the magic of an invention wh:ch | heard arguments upon them. Тһе parties originally involved were А. G. 
places every man at every other man's ear. But the doctor thinks this | Bell, J. W. McDonough, T. A. Edison, E. Berliner. С. B. Richmond, 
prophecy or promise of the telephone is not all that affects the interest of | E. Gray, A. E. Dolbear, A. С. Holcombe, C. E. Chinnock. C. A. Ran- 
the American people. There із a menace in connection with its present | dall, F. Blake, J. H. Irwin, and G. М. Phelps. W. L. Voelker was 
history which justly awakens public concern Карасіоџѕ hands have | made a party to three of the cases in 1879. 
clutched the throat of the telephone, to extort oppressive tribute for every Of the original parties, decisions have heretofore been rendered against 
word which it utters. Dr. Channing holds enthusiastically to the idea | Richmond, Holcombe, Randall, Phelps, Chinnock and Berliner. The 
that Prof. Thompson's book establishes beyond honest doubt or question, | decision of the remaining eleven cases covers 348 printed pages. The 
by historical evidence, by the reproduction of original documents and | several interferences are denominated respectively as interferences A, B, 
illustrations, and by the public records of scientific bodies, that Philipp | С, D, Е, F, G, I, J, L, and No. 1. 
Reis discovered the electric transmission of speech in 1860-'61; that he) INTERFERENCE А. The subject matter of interference A is defined as 
elaborately described and exhibited his telephone in 1861; that he in- | “the art of transmitting and reproducing at a distance sonorous waves or 
vented transmitting and receiving instruments which not only talked then ; vibrations of any description, which consist in increasing and decreasing 
and talked now, but which include the essential principles of the trans- ; the strength of an electric current traversing a circuit in such a manner as 
mitters and receivers now in use ; and that he manufactured and placed | to produce in said circuit a series of electrical waves or vibrations precisely 
on the market, and sold his instruments in 1863 for the purpose of trans- | corresponding in their intervals of relative amplitude to the sonorous waves 
mitting electric speech and song. In the course of his elaborate claim | which ave to be reproduced at the receiving station or stations, so that 
for the German, the author of the forthcoming book indulges in an un- oral conversations or sounds of any description can be telegraphically 
conscious defence of Drawbaugh, when the latter is charged with not|transmitted." With regard to this interference the examiner holds that 
having been prior to other claimants in producing a speaking telephone. | the evidence shows that this art *' Һай not been invented prior to the 
He says that between 1861 and 1864 Reis's telephone іп England was the | filing of Bell's application for a patent, February 14, 1876." Priority of 
subject of experiment and improvement, and adds that it is rumored, | invention is accordingly awarded to Bell on this count. The parties to 
with a good deal of probability, that his instruments were so far improved interference were Bell, Gray, Edison and Voelker. 
in a German neighborhood in Pennsylvania that fluent talking was! INTERFERENCE B.— The subject matter of interference B is defined as 
obtained some years before the revival of the telephone in this country by | ^ the improvement in the art of transmitting vocal sounds or spoken 
Gray and Beil. The year 1864, according to this authority, was probably | words telegraphically, which consists in throwing upon the line, through 
the culminating point of Reis's career in connection with the telephone. | the medium of a varying resistance. electric impulses corresponding to the 
He is said to have proclaimed the invention as an accomplished scientific | vibrations of a diaphragm operated by the movements of the air 
fact, and confidently predicted its commercial application. Ме died of | by a spoken word." Тһе parties to this were Bell, Gray, Edison and 
consumption, Jan. 14, 1834, at 40 years of age. Prof. Thompson, in his | Voelker. The examiner holds that while *' Gray was undoubtedly the 
book, shows in parallel columns the identity of expression between Reis | first to conceive of and disclose the invention, as in his caveat of Feb- 
and Bell in their statement of the essential principles of the telephone. | ruary 14, 1876, his failure to take any action amounting to completion 
The conclusion reached by the author, from the survey of the whole field, | until after others had demonstrated the utility of the invention, deprives 
is that there is not, in the telephone exchanges of England to-day, any | him of the right to have it considered as a continuous act." He holds 
single telephone to be found in which the fundamental principles of Reis's | that it is not proved that Edison possessed a knowledge of the art or 
telephone are not the essential and indispensable features. This conclu- | method prior to June 25, 1876, when Bell had reduced it to practice. 
sion, argues Dr. Channing, makes the speaking telephone, in its elemen- ; Priority of invention in this instance is accordingly awarded to Bell. 
tary form, free to the whole world. It opens wide the door for the future INTERFERE -.—Two inventions included in interference С are 
development of the telephone, he thinks, and should assure to all those | thus defined the transmitter. consisting of the combination in 
who, by their genius and industry, in our day and generation, have | an electric circuit of a diaphragm and a liquid or equivalent substance of 
improved ог may improve it, an ample pecuniary reward. Furthermore, ` high resistance, whereby the vibrations of the diaphragm cause varia- 
Dr. Channing says, in the light of historic facts which Prof. Thompson's! tions in the resistance of the electric circuit and consequently of the 
book establishes, the decision of the courts of the United States that Prof, | strength of the current traversing said circuit. Second, іп a telegraph in- 
Bell is the discoverer of a new and useful art (the electric transmission of strument operated by sound, the combination with the diaphragm of two 
speech’, to which he has exclusive title, must be reversed ах speedily as! or more electrodes placed in an electrolytic liquid, and operating to in- 
possible, that our courts may retain the respect of the people of the j crease and d. ¢ the resistance of the electric circuit by the movement 
United States. derived from the diaphragni In these inventions the examiner awards 
* One of the officers of the People’s Telephone Company, the corpora- ! priority of invention to Bell. 
tion which holds that Drawbaugh was the original inventor of the tele. | INTERFERENCE D.— The subject matter of interference D is in “ап 
phone, happened to be in Boston yesterday, and a Лай? reporter asked electro hydro-telephone, the fluid holding vertically an adjustable tube, 
him about the clum made by Prof Thompson. Пе answered: ' If | within which the ends of the platinum points are immersed.” The ex- 
you were aware of the tactics of the Hell company you would look upon | aminer awards priority of invention to Edison, on the ground that in 
these things differently During the few days you have seen some- Edison's ** exhibit water telephone," proved to have been made as early 
thing about patents being allowed for a McDonnough telephone. In a | December, 1 the first embodiment of this feature is shown. 
few days the country will find out. what he has and what he claims. His INTERFERE he invention embraced in interference E is de- 
claim for an early invention is absurd in view of the fact that in July, | fined as an acoustic telegraph ** including sound producers as well as re- 
1833, he has not got a telephone that will work ‘The article in the | producers on armature plate (consisting of a diaphragm of iron or steel, 
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an armature fastened to а membrane diaphragm, or a non-musical arma- 
ture plate fastened at one end), the electro-magnet for the same, and a 
closed circuit passing from the helix of such electro-magnet to the source 
of undulatory electric energy." Тһе parties presenting claims were Rell, 
Edison, Dolbear. and Gray. The examiner awards priority of invention 
to Bell, fixing the date of his patent as February 14, 1876. 
INTERFERENCE F.--The subject matter of interference F is defined 
as follows:—** First, а telephonic transmitter, consisting of a coil of wire, 
one or more magnets and a disc or diaphragm so arranged relative to 
each other that a motion of the diaphragm shall induce in the coil of 
wire an electric motive force in virtue of the presence of the magnet or 
magnets; second, the combination in one circuit of two or more discs or 
diaphragms so arranged relatively to each other that if one of the discs or 
diapl be put in motion by the voice, by a current of ‘air or other- 


wise, it shall induce a transient current of electricity in its associated coil, | 


which current shall actuate the other discs or diaphragms in virtue of the 
coil and magnets associated with them." The examiner holds that Gray 
and Dolbear are not shown to have invented the subject matter prior to 
February 14, 1876, the date of Bell's patent, and awards priority of in- 
vention to the latter, 

INTERFERENCE G.— The invention embraced in interference G is de- 
fined as " a telephonic receiver consisting of the combination in an electric 
circuit of a magnet and a diaphragm supported and arranged in close 
proximity thereto whereby sounds thrown upon the line may be repro- 
duced accurately as to pitch and quality.” 

Тһе parties to this interference were Bell, Edison, McDonough, Gray 
and Dolbear. May, 1875, is fixed as thedateof McDonough's invention, 
and priority of invention is awarded to him. 

INTERFERENCE I.—The declaration of interference I embraces а 
** telephone transmitter consisting of one or more helices forming a portion 
of the main circuit and surrounding a core or cores maintained in a mag- 
netic state by the inductive influence either of an electric current or of a 
permanent magnet in combination with an elastic inductive plate or arma- 
ture which is rigidly supported at one or more of its edges, while the 
portion facing the poles of the magnetic core or cores is left free, so as to 
be capable of responding to sonorous vibrations traversing the atmosphere 
or other bodies.” Priority is awarded to Bell. 

INTERFERENCE J.—Interference J includes the ** combination with an 
electro-magnet of an iron or steel diaphragm secured to a resonant case 
for rendering audible acoustic vibrations." Priority is awarded Bell. 


INTERFERENCE L.—The subject matter of interference I, is declared 
of an 


as follows :—'' First, the combination is an acoustic tel 


described as follows : S rd he dan 
constantly pressing against the other electrode and the dia] to 
maintain the required initial pressure between the electrode and yield 
to the movements of the diaphragm." Тһе contestants were Voelker, 
Blake, Irwin and Edison. Priority of invention is awarded Edison. 


SPARKS. 


—— THE GERMAN NAVY DEPARTMENT has recently realized the 
necessity of employing. electric projectors on board the fleet for signal, 
search, and navigation lights. 


--- THE BERNSTEIN ELECTRIC LIGHT MANUFACTURING Co. have 
been exhibiting their system in Hartford, Ct. They propose to organize 
a branch of the Boston company, for the State of Connecticut, in Hartford. 


--- THE ELECTRIC TOWER, at Fond Du Lac, Wis., fell down 
July 11th, and a piece weighing 500 pounds crashed through the roof of 
a saioon, demolishing a stove at which a woman was cooking, but injur- 
ing nobody. 

—— ON JULY 13, Michael Peets, aged 17 years, while reading the 
bible in his house on the Shaker Road, six miles from Albany, was struck 
by lightning and killed. His clothing was stripped from his back and 
his flesh laoerated. 


—— THE CHARTER of the McTighe Electric Light and Manufactur- 
ing Company has been filed for record in Pittsburg. The capital stock 
is $300,000. $30,000 has been paid in. The company have commenced 
the manufacture of electric machinery. 


—— THE Elgin Daily News, Ill., reports that an electric light com- 

y has been formed at Elgin, by Mr. G. S. Bowen, that the opera 
Bouse will be supplicd with six lights, and that a star iron tower will be 
erected on Fountain Square, running skyward 150 feet, 


1 
| —— А COTEMPORARY SAYS, that on Tuesday night (July 10) Harry 
| Miner's Theatre was lit up behind the scenes and before the footlights 
with electric lamps of the Maxim incandescent pattern, with which the 
house has been fitted out by the United States Illuminating Company. 
| This theatre is the first in the country to be completely lighted by elec- 
| tricity, and the managers were enthusiastic in their praises of the new 
| feature About three hundred lamps were burning and all the effects of 
full and half lights on the stage were successfully obtained with the same 
| celerity of change as is ordinarily seen in the use of gas. "The current 
| came from the company's station in Stanton Street. 


| THE Cleveland Leader in referring to the renewal of the Brush 
| Company's contract for lighting the streets of Cleveland, Ohio, says: 
| ** The light has given good satisfaction since its introduction here, and 
nobody can justly find fault with the manner in which the Brush Com- 
pany have performed their part of the contract. The superiority of this 
light over gas has been fully demonstrated, and a return to the latter 
would surely meet with the disapproval of nine-tenths of the people of 
Cleveland, who naturally take pride in anything that adds beauty to the 
It has also been demonstrated, that the difference in cost between 
sh light and gas is, considering the difference in quality, but 


— Arizona Citizen: “ A number of mining companies іп Ari- 
| zona Territory are about to adopt the electric light, to facilitate operations 
| underground, as well as on the surface—notably, the Silver King Mining 
Company, the Howell Smelting and Mining Company, and the Conger 
Mill and Mining Company. At the Silver King Mine, it is proposed to 
use four 3,000 candle power Brush lights above ground, and two below, 
together with 25 small incandescent lamps. The dynamo, located near 
the main shaft, will supply the current descending 800 feet to the lower 
levels of the mine, to the arc lights and storage boxes, from which latter 
the Swan lamps are to be connected by smallcopper wires. Fixed lamps 
are to be suspended from the roofs of galleries, and the portable lights 
are to be attached to flexible conductors, for convenience of shifting. 
‘These lights are to burn continuously, night and day. In the reduction 
works of this company, both large and small lights are also to be used— 
a separate dynamo, and two storage batteries, supplying the current. 
The arc-light circuit, in the Silver King mine, will be about half a mile in 
| length." 


—— ON JULY тотн, during the prevalence of one of the most 
severe rain and thunder storms that has visited this section for years, Mr. 
Jacob Berkeyhill, proprietor of the ten-pin alley, at Somerset, Pa., was 
bowled down by a bolt of lightning while standing in the door of Fleck's 
livery stable. Не had on an *' electric hat," which is a cloth hat with a 
band of wire running around the inside of the crown and a small stecl 
plate in front and behind. The lightning struck the front plate and tore 
the hat into smithereens ; then running down his right side stri the 
clothes from that ion of his body, from the skin out, from the shoulder 
to the sole of his foot. A large number of small silver coin in his vest 

ket was scattered about him in a circle. А ten cent piece was burned 
into his flesh and was picked out by the doctor. 

The ring of his silver watch was melted off, and a five cent nickel was 
soldered into the case of it as neatly as though it had been the work of 
the most finished silversmith. He was picked up for dead and carried 
into Dr. Rouch's office when it was discovered that his heart was still 
beating. The doctor went to work on him, and in a short time had him 
restored to consciousness. Strange asit may seem, he had so far re- 
covered this morning as to be able to walk a square, from the doctor's 
office to his hotel, and is thought to be out of danger. Mr. Jacob Fleck, 
who was standing within a few inches of him at the time, escaped unin- 
jured.— Washington, Pa., Reporter. 


--- A WORK VERY IMPORTANT to the commerce of New York, will 
be undertaken this year. That isthe establishment of electric lights at 
Hell Gate, for which $20,000 is available. After a full consideration of 
the objects to be attained, and the best means of arriving at them, the 
Lighthouse Board has decided to erect at Hallett's Point a tower of suit- 
able construction, 250 feet in height, and to display thereupon six electric 
lamps, of about 4,000 candle power each, for the purpose of thoroughly 
illuminating the adjacent waters. The ordinary purpose of a lighthouse 
is either to mark a shoal or headland, or in co-operation with another light 
to indicate the course of a channel. In the case of the pro] Hell 
Gate light, the object is to counteract the absence of daylight, and render 
the passage of Hell Gate as safe by night as by day. This being, to a 
certain extent, an experiment, whose value to commerce can only be fully 
determined by actual test, the board after negotiation with the owner of a 
plot of ground on Ilallett’s Point, suitable as the site of the proposed 
tower, received from him an offer which has been accepted. The agree- 
ment is for the lease of this ground for three years, at an annual rental of 
$400, with the condition that this lease is convertible, at the pleasure of 
the United States, into a deed of sale, the consideration being $6,000, if 
paid within two years, or $7,000, if deferred to the third year. This 
allows ample time for the testing of the proposed lights, both as to their 
power, reliability, and the ease secured to navigation, at the cost of the 
| rental only — Herald. 
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—— ON JULY ISTH, Mr. W. U. Fletcher and his two sons, Harry 
and Charley, aged 11 and 13 years, took shelter from the storm under a 
large oak tree in a field, near Middlebourne, Tyler Co., W. Va., where 
they were working corn. While sitting around the tree it was struck 
by lightning. Harry was instantly killed. Mr. Fletcher and Charley 
were some distance from the tree. Charley was the first to 
recover, and at once went to the assistance of his father and succeeded in 
getting him in a sitting position, Mr. Fletcher soon sufficiently recovered 
to send the boy for help. 

When it reached the spot, Harry was found dead with his clothing in 
shreds, while Mr. Fletcher was still helpless. He was assisted to a resi- 
dence near by, and it is thought he will recover. Charley was knocked 
insensible, but not permanently injured. 


—— MR. LYNCH, President of the U. S. Illuminating Company, is 
reported, by the Electrical World, as referring to the lights on the Brook- 
lyn Bridge as follows: '' It was some time before we were able to illu- 
minate the bridge perfectly. At first the oscillations of the structure 
interfered very seriously with the lights. You know how these lamps are 
constructed. The carbon points—one from above, and one from below— 
must be exactly opposite, for the lamps to burn steadily. But the vibra 
tions, caused by a single vehicle passing over, were sufficient to compel 
the carbon points to work out of apposition, and, of course, you couldn't 
get a steady light. Now, however, we have arranged the lamps so that 
they stand perfectly straight, independently of the vibrations of the 
brides, and they are working almost as perfectly as if they stood on terra 

rma. 


When asked why lamps that stand on solid ground sometimes all go 
out at once for a whole district, he replied, that that used to happen, now 
and then, during a t storm. but is very rare now. Such accidents 
were caused by the wires grounding. 


BUSINESS NOTICES. 


НЕ PHOSPHOR-BRONZE SMELTING COMPANY—Office, No. 512 
Arch Street, Philadelphia—desire to call attention to the valuable 
quality of their Phosphor-Bronze Wire, Rods, Sheets, Bolts, &c., &c. 

Phosphor-Bronze is unequaled by other alloys in tensile strength, 
toughness, rigidity, elasticity, and resistance to crystalization and corro- 
i ing made entirely without the use of easily corroded metals, such 
as zinc, the metal is not affected by rapid deterioration from galvanic 
action when exposed to dampness or the corrosive action of sea air, sea 
and mine water, and other like influences. 

These valuable qualities have led to the extensive use of Phosphor- 
Bronze as a substitute for iron, brass, copper, and German silver, in 
mining and marine pumps, and machinery for piston rods, valves, and 
valve stems, bolts and nuts, wire cloth, wire ropes, &c. ; in electrical ap- 
paratus, for springs, screws, telephone and telegraph wire; in sanitary 
appliances, locks, hinges. wood screws, machine screws, hardware, and all 
purposes where great strength and durability are desirable. 

Detailed price lists furnished on application, and sample orders 
respectfully solicited. 


BRADLEY A. FISKE, 
>kConsulting Electrical Engineer, x+ 
B9 Astor House, М. Y. 


Opinions, Calculations, Estimates, etc. 


BOOK NOTICES. 


LIST OF BOOKS IN THE NEW YORK ELECTRICAL SOCIETY’S CIRCU- 
LATING LIBRARY, 


Box: тау be kept two weeks, five cents fine for each day beyond 
Books may be had from, and returned to the Librarian, J. F. Fair- 
man, at Hall No. 2, Inventors’ Institute, Cooper Union, 4th Ave. and 
8th Street. 
т. Cipher, Letter and Telegraph Code; Larrabee.—2. Incandescent 
Electric Lights; Du Moncel, Preece.—3. Induction Coils, how Made and 
Used; Dyer.—4. Hand-book of Electric Telegraph; Loring.—5. Elec- 


Miscellaneous.—11. 
Preece, Siverwight.—13. Electricity and M. 
tory and Progress of the Elect. Tel.; Sabi 
Watt.—16. Galvano Therapeutics; Neftel.—17. n 
Kempt.—18. The Universal Telegraph; Pcisley.—19. The Electric Tel- 


egraph (law testimony); Cook.—20. The Laws and Phenomena of Heat; 
Cazin.—21. History of the Atlantic Telegraph; Field.—22. Electric Bat- 
teries; Niaudet.—23 Laying and Repairing of Cables; Hoskiaer.—24. 
Testing of Telegraph Cables; Hoskiaer.—25. Hand-book of the Tele- 
graph; Bond.—26. Practical Information for the Telephonist ; Lock- 
wood.—27. Text-book of Electricity; Noad.—28. The Telephone; Du 
Moncel.—29 The Storage of Electricity; Greer.—30. Six Lectures on 
Various Forces; Faraday. —31. Experimental Researches in Elec., Vols 
1, 2and 3; Faraday.—32. Testing Tel Lines, Vols. І and 2° 
Schwarder.—33. Practical Telegraph; Culley.—34. Modern Practice of 
Pope.—35. Incan t Electric Lighti: Sa: 
36. ry Telegraph During the War, Vols. 1 and.2; Plum —37. 
Physical Treatise on Electricity and Magnetism, Vols. 1 and 2; Gordon. 
—38 Practical Telegraph: Culley —39. Modern Practice of the Tele- 
graph; Pope.—40. The Electrical Directory ; Berly's.—41. Senate Ке. 
port on Underground Telegraph; U. S. G. Report.—42. Society of Tel. 
Engineers and Electricians; No. , Vol. 10.—43. The same; No. 36, 
Vol 10.—44. The same; No. 37, Vol. 10.—45. The same; No. 38, 
Vol. 10.—46. The same; Paris Ex. Guide.—47. The same: No. 8, Vol 8. 
—48. The same; No. 10, Vol. 4.—49. The same; No. 11, Vol. 4.—50. 
The same (double No.); Nos. 13, 14, Vol. 5.—51. The same; No. 21, 
Vol. 7.—52. Inaugural Address of Prof. Abel; 1877.—53. List of Меш- 
bers; S. T. E. E.—54. The same; No 5, Vol 11. 55. The same: 
d --56. Тһе Galvanometer, and its Uses; Haski 
57. Electricity and Magnetism, and their Therapeutical Relations: 
Bird.—58. Elementary Lessons in Electricity & Magnetism; Thompson 
— 59. Electric Batteries; Niaudet.--60. Electric Lighting; Du Moncel. 
—61. Тһе Borderland of Science; Proctor.—62. The Electro: Mechanica 
System Tel.; H_Graig.—63. Refining and Separating Base Bullion; N 
S. Keith.—64. The Phonograph, and Memoir of Edison; F. Е. Garbit 
—65. The Electric Light for Industrial Uses; R. E. Crompton.— 66. 
Practical Electric Lighting; K. Hedges.—67. On the Economical Use 
of Gas Engines; W. E. Ayrton.—68. Electrotype Manipulation, Vols. 
1 and 2; C. E. Walker.—69. Uses of the Telephones; А. B. Т. Co. 
Contributions of electrical works, sent to above address, will be duly 


appreciated, and gratefully received by the Society. 


BUSINESS ADDRESSES. 


Bahr & Zahn, Manufacturers of Electrical and Telegraph Instruments, 
Battery Supplies, 108 Liberty Street, New York. 

Bradford, C., Solicitor of American and Foreign Patents, 16 & 18 Hubbard 
Block, corner Washington and Meridian Streets, Indianapolis, Ind. 

Burnap, W. H., Davis & Kidder's Electric Machines, 250 West 27th Street, 
New York. 

Dow, George Q., Telegraph and Telephone Pol 
painted and plain, North Epping, N. H. 

Fairman, James F., Telephone, Telegraph, and Electric Light Supplies, 
and Apparatus, Inventor's Institute, Cooper Union, New York City. 

Pearoe & Jones, Telegraph and Electrical Instruments and Supplies, 
64 & 66 John Street, New York. 

Pride, h & Kyle, Telegraph and Telephone Line Constructors, 
23 & 25 Dey St, N. Y. 

Wenzel, A. C., Electro-plater—Gold, Silver, Nickel, Copper, Brass, &e.. 
43 Centre Street, New York. 


Pins and Brackets, 


The Electric Storage and Light Co., 


Organized under Laws of Massachusetts, 


own the Patents for 


>FAURES STORAGE BATTERIES< 


—:08 :— 
Electrical Energy Accumulators, 
—: FOR :— 


Massachusetts, Rhode Island, and Connecticut. 


Office, 95 Miik St., Boston, Mass. 
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HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 
SHEET BRASS, BRASS WIRE, RODS ann TUBING, COPPER RIVETS ano BURS, 


Pure Lake Superior Copper Y Wire 


— —« FOR ELECTRICAL PURPOSES. = 


=- INSULATED ELECTRIC LIGHT + 


——3: AND :—— 


Patent "K K" Insulated Copper and Iron Wire. 


The Iron is Specially adapted for Telephone Use, 


No. 49 CHAMBERS 8Т., 
NEW YORK. 


No. 506 COMMERCE ST., 
PHILADELPHIA. 


No. 18 FEDERAL ST., 
BOSTON. 


Works at Waterbury, Conn. 


>EQUITABLE< 


LIFE ASSURANCE SOCIETY. 


OF THE UNITED STATES. 
No. 120 BROADWAY, New York, 


JANUARY 1, 1883. 


(On 434 per cent. Basis.) “(On 4 per cent, Basix) 
Assets, - $48,025,751 | Assets, - #48,025,751 | 
Liabilities, 37,367,076 | Liabilities, 39,949,454 


Surplus, - $10,658,675 | Surplus, - $8,076,296 

Ratio of Surplus to Liabilities of the leading life insurance 
companies on a four per cent. basis : 

Авветч. LIAmILITIRA, 

.-$48,095.T51 $39,949,454 $8,076,296 90,91 

50,800,990 43,760,183 7,040,213 10.09 

97,961,317 93,349,908 461,04 4.94 


The amount of New Business pcia in 1882 by the 
Equitable Lífe Assurance Society exceeded the largest business 
ever done by any company in one year. 


INDISPUTABLE INSURANCE 


AND 
PROMPT PAYMENT OF CLAIMS. 


The Equitable having declared its policies, over threc 
years in force to be Indisputable, will pay all such indisput 
able policies at maturity, without rebate of interest, immediately 
after thé receipt at the Society's office in New York, of satisfac- 
tory proofs of death, together with a valid and satisfactory dis 
shares from the parties in interest. 


HENRY B. HYDE, President. 


JAMES W. ALEXANDER, Ist Vice-Pres. 
SAMUEL BORROWE, 2d Vice-Pres. 
WILLIAM ALEXANDER, Secretury. 


Sunrios. Ватто, | 


CHURCH'S PATENT IMPROVED 


MONTGOMERY & CO., 
Importers of Stubs’ Files, Tools & Steel, 
020387 0105 FILES. CHESTEZMAN’S TAPES, BULES, м. 

Morse Shoe Magnete. Hubert's French Emery Paper. 
WM. SMITH & BONS CELEBRATED MUSIC WIRE. 
105 Fulton Street, N. Y. 
GEO. W. MONTGOMERY, GEO. W. CHURCH. 


Burke, Fraser & Connett, 


SOLICITORS OF PATENTS, 


10 Spruce Street, New York. 


| Careful and Thorough Work at Reasonable Prices. Personal 
| attention of the firm to all business. 


ELECTRICAL INVENTIONS A SPECIALTY. 

Foreign Patents procured. Opinions given on questions of va- 

lidity and infringement. Our y Circular, ** Patents 
on are) will be sent to any One desiring it. 


Insurance Agents desiring to connect themselves with | 
'ABLE LIFE ASSURANCE SOCIETY in which they will| 


greatest facilities for transacting business, may com- 
With the officers at 190 Broadway, New York, > 
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Hotel and House Annunciators. 


Mc 


Our Annunciators, both 
for houses and hotels, are 
after the French pattern, 
They are elegant in de- 
sign, style and finish, and 
the drops check back by 
electricity, which make 
them very much prefer- 
able to any other style 
that is in use, 

We are having a very 
large sale ofthese Annun- 
ciators, from the fact that 
all who use them once 
will use no other style 
afterwards. 


Our Prices are Extremely Low. 


Electric Bell 
Supplies, Burglar 
Alarm Supplies, 
Electric Light 
Supplies, Tele- 
graph Supplies, 
Telephone Sup- 
plies, Electric 
Gas Lighting Ap- 
paratus, Medical 
Batteries, Watch 
Clocks. 


— 

We keep in stock aconı- 
plete assortment of the 
above goods, which we 
claim for quality and 
price, cannot be excelled. 


Send for Illustrated Catalogue. 


BOSTON ELECTRIC COMPANY. 


550. WASHINGTON: STREET, BOSTON, MASS. 


PULLEYS, SHAFTING, HANGERS, sre. 


>A SPECIALTY< 


PROGRESS MACHINE WORKS, 


ESTABLISHED 18854. 


Send for Illustrated Price List to the Manufacturers 


A. & F. BROWN, 


No. 43 Park Place, 


(52,59 and бт Lewis Street, NEW YORK. 
* 160,62, 64 and 66 Cannon Street. 
А 
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The “Morse” iv p leeren 
e latest an: 
best form for learne: including dne dsome Giant 
and a large Cell of the best Gravity Battery) latest under, N: 
It is the best working set of Learners' Instruments for short or long lines, from a 
few feet up to twenty miles in length, yet offered. 


You are Sure of getting the BEST THAT IS MADE if you select the “MORSE.” 
С, O, D. to all points 1 
зе 24-2 DD: розни г on کب‎ of the amor bof the bi the bill bie erat жі the LY Remit by 


win i er 
to be entirely EL Pair in hey тыр асық made us for these goods, If they are not found 


J. H. Bunnell. & Co., 112 Liberty St., New York. 


—THE— 


(ое Brass Manufacturing Co. 


TORRINCTON, Conn. (U.S.A) 


Manufacturers of 


‘CHARLES WILLIAMS, Jr.» 
“ESTABLISHED 1856m 


Manufacturer of 


SHEET BRASS, COPPER, AND GERMAN SILVER. | 


* Brass Copper, and German Silver Wire and Rods. * 


Zinc Rods for Battery Purposes 


PURE COPPER WIRE made from BEST LAKE 
= SUPERIOR COPPER, Conductivity Guaranteed. 


Blank» and Shells Made to Order from Brass, Copper, or German Sive: 


THE 


“ELGIN” 


TELEPHONE, 
FOR PRIVATE LINES. 


Made Wholly of Metal.» 


duced. 
Price $5 Per Set (D x 


with fall Ғы Mp 
putting up. 


L. 6. TILLOTSON & CO., Agents for New York, 5 & 7 Dey Street. | (tention this paper.) 


The Only "Telephone 
Having the right to 
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it Self Support. | | 
ing, requirin 
Ш bracket to hold 1t in pi 


Beware of Imitations ! 
Address, for an Y 
Circular, 


| TELEPHONIC, TELEGRAPHIC, 


ELEOTRIOAL INSTRUMENTS, 
Electric Bells, Galvanic Batteries, Wire, 


MAGNETS, «с. 
Wholesale and Retail Dealer in 


TELEGRAPH & TELEPHONE LINE MATERIALS 


OF EVERY DESCRIPTION. 
118 COURT STREET, 
BOSTON, Mass. 

DHE 


шаре Telephone. 


te Automatic Telephone 
Ess pace, 


and 


` Contains late 
Elgin Telephone Co. арқы attach 


Мо. 2 Main St. 
ELGIN, Kase Co., Ш., 0.2.4. 


WAL J, BOWEN, Norwalk, Ohio, 
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ӘЙ THE LAW THE LAW BATTERY 
eS са аа 524 
The Best Open Circuit Battery 


Jn every respect, beyond any quuttiatiwhaterer, 
SUPPLANTING ALL OTHERS. 


With its introduction, Battery Trouble and Battery Expense 
become things of the past, Now almost universally used 
by the Telephone Exchanges of the whole country. 
SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 


Single Cells, - - Only $1.25. 


MANUFACTURED AND BOLD BY тик 


(PATENTED.) 


GREAT TELEPHONE BATTERY, 


THE REALIZATION OF 


SIMPLICITY AND EFFICIENCY 
In Electric Open Circuit Batteries. 


Free from acid. Emits по odor. Does not get out of order. Lasts without renewal from six months to 
several years, according to use. 
ADOPTED AND USED BY 
all the Telephone Companies and Exchanges in the United States. 
е Prism Battery is more easily and chesply cleaned and renewed than any other battery. Beware of 


ale nme AND WORTHLESS IMITATIONS, 

Every genuine L Leclanche Battery has the words Pile-Leclanché stamped on the carbon 
Meda "and Poroas Gal Ball Basen i sale bray quel. Zinc and Sal Ammoniac of superior quailty 
THE LECLANCHE BATTERY СО., 

OR 149 West 18th Street, New York, 


L. G. TILLOTSON & CO., General Agents, 
B & 7 Dey Street, New York. 


DR. JEROME KIDDER'S 


iuo MEDICAL kt 


ARE THE BEST, ns verified by the Many Awards they Have Recel Mure Do DONTINUND 
TESTIMONIALS FROM LEADING sc ER PRA ITION. 


tent for 


= Dr. JEROME. Kippza's Kou No. 1. Physician's Office Electro. Medical Apparatus. 
Імркоукр No, 2, Physician's Visiting Machine, with turn-down Helix. 
IMPROVED No. 3. TR Visiting Machine (another form). 
IMPROVED No. 4. and Family Machine. 
Inproven No. 5. Tip Battery, Ten-Current Machine (see cut), а most 
perfect and convenient apparatus, the invention of Dr, Kidder. 


WE ALSO MAKE AND KEEP ON MAND 
“+2 SUPERIOR CALVANIO CELL BATTERIES, 8 
Six to Thirty-six Cells. 
For Illustrated Catalogue, Address: Also, Combined сае and Feradalo Apparatus; and an 


Jerome Kidder Manufacturing Co. 820 Broadway, N. Y. 


THE ELECTRICTAN. 


THE TIME TELEGRAPH COMPANY 
ls prepared to furnish Railways, Business Blocks, Public 


м = nm:—— 


` UNIFORM STANDARD TIME 
At a low monthly rental according to the location, style of Indicator, &c. Address, 


THE TIME TELEGRAPH CO., Temple Court, 5 and 7 Beekman St, M. Y. 
Phosphor-Bronze Telephone: Wire. 


‘The STRONGEST, TOME мей and BEST for tine wires of Electric an 


ГЕРА наша ‘Telephones. Will not STRETCH no mor HUST. RESISTE SMOKE 


than FOUR times its weight. 
| CALCULATED | 
Resor 


T 


FHOSPHOR-BRONZE RODS, SPRING METAL AND WIRE, superior to German silver or 
brass for Electrica] Apparatus. Already extensively used throughout the country. Address 


THE PHOSPHOR-BRONZE SMELTING CO. (Limited), 


Бі? ARCH STREET, PHILADELPHIA, PA. 
Owners of the U.S. l'hosphor-Bronze Patents. Sole Manufacturers of Phosphor-Bronze In the United States. 


--% Gelatinized Fibre, &—- 


(Trade Mark.) 


=== THE BEST INSULATOR KNOWN.==- 
DOPTED by ull the leading Electric Light Companies, and manufacturers of 
Electrical Machines іп the United States, ns a substitute for hard rubber, being 
ж far better non-conduetor, more durable, and costing less than half as much. 
Send for samples, circulars, and prices, to 
COURTENAY & TRULL, 
- Хо. 17 Dey St. New York 


* 


P. O. Box 2905. 


Panamo есі pe к nes 


embodying important AA whereby 
an electric current of much greater intensity 
And longer duration ta produced with the same 
‚charge than in any instrument extant. 

eom; etr with one X of sponge | 
electrodes and fine electrode handies, a Feind at ot 
bi-sulphate of mercury, and one spoon, 97.99. 
/mplete assortment of a Г 


А 
тентитет e for ou 
Tiemann $ Co., 5! 


ro N 
PORTATION, m in stock, Or- = 
Apparatus Elastic Stock- 
WHOLSSAIN and RETAIL. £t 
Send for cur Мет Tllostrated Catalogue, postage 6 cte. 


SPENCER & CROCKER, Ohio Dental and 


and offices generally 


ELECTRICAL APPARATUS 
Of Every Deswerlptlon, ` 


No. 9 BARCLAY ST: 


New York. | 
— A 
CHARLES L. BLY, 
(Successor to STRARNS È Geomor,) 
Telegraph amd Telephone Line Gontractar, 


Electrical Instruments 
Electric 


FOR SALE 
TWO DEKAN CTS С MACHINES, 
Made by cx epe New York, 
ALFRED F. F. MOORE, 34 and Race Sts, 
PHILADELPHIA. 


37 PEARL 


PLATINUM. 
H. M. RAYNOR, 


| | 35 BOND STREET, 


CHARLES C. SHELLEY, 
Printer, 


104 14 - 
NEW YORK. 


ET :—Fine Periodical and ‘Periodical aod Pamphlet Work. 


WRIGHT & BROWN, 
Solicitors of 4 


| AMERICAN AND FOREIGN PATENTS, 


31 Pemberton Sq., Boston, Maus, 


117, 119 & 121 West Fifth St., 


nd CHARLES WILLIAMS, терде Jr, Manufacturer ot 
* 
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Bragado. F. E. KINSMAN & CO.,‏ وت 


and PURE COPPER WIRE for 
ELECTRICAL PURPOSES, 


NEW YORK. 
SHEET BRASS, BRASS Rops | 11016, Telegraph au and Electric Light 


DEALERS E eos ELECTRICAL GOODS. 
Inventors’ and Manufacturers’ Agents. 


A, F. FLE: PENIS: 


Ші Streets | Electrical Apparat ‘a Supplies 


EXPERIMENTS, 
No. 27 SOUTH 10th STREET, Phila, Pa. 


ROYAL 


Derors ; 


296 BROADWAY, New York. 
125 EDDY ST., Providence, R. I. 


Mills at Waterbury, Conn. 


LIVERPOOL 


AND 
LONDON AND GLOBE 


INSURANCE CO. 
William & Pine Srs., New York 


(FIRE) 
INSURANCE COMPANY, 
Of Liverpool, England. 

_ Established 1845. 
Head Office Metropolitan District; 
41 & 43 WALL STREET, New York. 
Li 


WILLIAM LANG, 
Manufacturer of 


METAL GOODS, 
Cor. So. 6th & First Sts., 


WILLIAMSBURGH, L, I, N. Y. 


BOSTON лхо SANDWICH 


| Men and 


co. ¡Our Battery Plates are the best 
in the market, 


BOULTON CARBON 00, 


Cleveland, Ohio. 


OFFICE AND SAMPLE ROOMS, 
No. 17 MURRAY STREET, N. Y. 
‘REPRESENTED BY 
©. E. L. BRINKERHOFF. 


—tFOR :— 
| Electric Lamps and Plates for Batteries. 


‘We make a superior carbon for electric 
De een a tre 
ible durability, 


wm. w. MENKEAW, Aso't Manager, 


É ommertial 


(uos р (83 C O. 


(OF LONDON), 
ALFRED PELL, 
Resident Manager. 


37 © 39 Wall Street. 


CHARLES W. HOLTZER, 


PARAFFINE WAX, 


Crude and Refined. 


ELECTRICAL®INSTRUMENTS®&®SUPPLIES, |... ne mr 


Tel: h Instrum. Galvanometers, Rh lece Light Apparetness, ола 
legraph In: ents, meters, myer 


Eixtures for Incandescent Lampe, Electrio Gas ting Aj 
Burglar 


Electric Bells, ‘ana Bati 


> BROOKLINE, МАЗЗ. 


nnunciators, the case, barrel or carlond. 


J. W. JONES, 134 Water St.. New York. 


POPULAR. 
The Humboldt Library of Popular Science contains such stand- 
ard works as 
“Тһе Wonders of the Heavens,” by FLAMMARION, (illustrated.) 
* Man's Place in Nature,” mae Hoxtex, rare, 


> Ep E 
“Oriental 


4 Forms of Water,” by АД (illustrated). 


Re сз. 

“y ‚WLINSON, 

Tho Опра о un dus xi Amazons," by H. W. Bares. (In 2 

“Town y" by Canon KINGSLEY; and many others. 

PRICE 15 CENTS EACH NUMBER. 
Write for a Catalogue, or send 18 cents postage stamps for a 
specimen copy, to 
J. FITZGERALD & 00., Publishers, 20 Lafayette Place, New York. 


AMERICAN ELECTRICAL WORES, 


MANUFACTURERS OF PATENT FINISHED 


INSULATED TELEGRAPH WIRE. 
TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE, 


MAGNET WIRE, PATENT RUBBER COVERED WIRE, 
Les, eral and Ел 
OFFICE AND FACTORT, 

67 STEWART STREET, Providence, R, 1. 
EUGENE F, PHILLIPS, Pree. W. IL. SAWYER, Sec'y and Electrician, 


ALFRED F. „F. MOORE, 


INSULATED WIRE 
pone. 


OFFICE, ANNUNCIATOR, AND MAGNET WIRE. 
Flexible Cordage, &o., &o. 
200 & 202 N. THIRD ST., - Philadelphia. 


Electric Light, 
Telephone, 
Telegraph, 
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` +ARC LIGHTS. — 


We desire to call attention to the BRUSH MACHINES we are now manufacturing, intended to ight 4 
about two-thirds of the pr of our usual size of arc lights, They are fully equal to the Eie 


systems, and except in t| 
Number of Machine. 


H 20 


3 ё 


Prices of machines and lamps the same as the I list. 


We shall commence this month the shipment of 


which have accumulated on our books. 


1200 
1200 
1200 
1200 


Nominal Candle Power, 


amount of light, are the same in every respect as our other lights, 
Number of Arc Lights. 


Horse Powe s. i 


11 
15 
zi 


Our agents will ou estimates, 
RUSH STORAGE BÁT STERIES toi to fill the lai i 
We desire to state that these batteries are GUARANTEED by 


pany, just as all apparatus hitherto sold by us has been; and that the statements of our opponents ending es, 


which have been so industriously circulated of late, are false in every particular. 


THE BRUSH ELECTRIC CO, 


No. 379 Euclid Avenue, 


CLEVELAND, Ohio. 


АЮ ELECTRICAL WORKS, CINCINNATI, 0,‏ ا 


Bana Home ee 


Book of Instruction, Wire, &c, - 
Instrument, only, 
Instrument, wound with fine Wire, - 
Instrument, all Brass, HL 
Instrument, aM Brass, Nickel Plated, 
Instruction Book, ^ = - - 


| 


Galvanized Telegraph Wire, 


All Numbers and Grades. 

+ BRACKETS AND PINS, + 
INSULATORS, 
GLASS and PORCELAIN, 

CROSS ARMS, 
OFFICE WIRE, 
Annuneiator Wiro, - 
POLE RINGS, 
POLE STEPS, | 


LECLANCHE — 


*GRAVITY BATTERIES, 
Office Fixtures, Tools, do, 


| sinit Patent 
Price, 84.00 


AI 


Top Contact, Connection, 
| Anti - Parentia Е 
|Easy Working. 


| Tested, and Universally approved 


— —— — 
| Standard Telegraph Key, nn 
Bunnell Steel Lever “ 
Giant Sounder, = = 3 
Pony s - ar ў 


Legless Rubber Base ** 
Send for Illustrated. Catalogue E 
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ELECTRO-MOTORS AND THEIR GOVERN- 
MENT* 


BY PROFESSORS W. E, AYRTON, F.R.S., AND JOHN PERRY, М.Е. 


T% near approach of electric mains being laid under 

our streets, and the facilities they will offer for sup- 
plying electric power during the day time to factories, work- 
Shops, and even to private houses for domestic purposes, 
lends an immediate importance to considerations regarding 
the best form that should be given to electro-motors, as well 
as to the best conditions under which they should be used; 
while the comparatively novel question as to the methods 


that can be employed for governing motors, so as to make 
them run at the same speed whatever work they may be do- 
ing, is of equally pressing importance, seeing that tbis con- 
dition of constant speed must necessarily be fulfilled before 
we can expect to see lathes, circular saws, and other tools 
in our workshops regularly driven by electro-motors, 

"The great value of electro-motors arises— 

1st, from their portability, 
connected by means of a pair of 
main supply cables. е 

2nd, from their small weight рег horse- 
by them. 


ATP 
кеі being used at a соп- 
Sige 


run 
g quick 
gearing 
10, 1883. 


power developed | 
op ae |in Fig. 3, 3ft.in diameter, which is now passing 16,000 cubic 


for in a factory there is a great loss of power arising from 
the friction of a long line of shafting a ip its bearings, 
and, secondly, there is a loss of power in the intermediate 
gearing Pye to make the drill or other quick-moving 
tool revolve much more rapidly than the shaft. Р 

"The portability of motors enables us to bringthe machine- 
driven tool to the work, instead of, as at present, the work 
to the tool. For example, Fig. r shows a circular saw di- 
rectly driven by one of our motors, and which can be moved 
about with tolerable convenience. Again, Fig. 2 shows an 
emery wheel also driven by one of our motors, and which 
can be moved about for the purpose of polishing any large 
piece of metal. 


Fic. 3. 


The third and fourth advantages make electro-motors'of 
especial importance to us Londoners at this present moment, 

The unsightly blow-holes on the Thames embankment, 
and at this end of Victoria Street, have now fallen out of 
favor, if they ever were in favor, Although English people 
are not supposed to be strong in matters of taste, we still 
cannot contemplate with equanimity a series of low chim- 


ing that they need only be neys emitting foul gases scattered along our principal 
flexible wires with the i i 


thoroughfares, especially when perfect ventilation can be 
obtained by fans directly driven by motors, “Such a fan 
(kindly placed at our disposal by Rev. Mr. Capell) is shown 


feet per minute at 1,000 revolutions, and is driven by one 
of our motors, the electricity being supplied by Faure-Sellon- 


| Volckmar accumulators, kindly lent us by the Electrical 


Power Storage Company. These fans might be stationed 


along the tunnel, each driven directly by a motor without 


intermediate gearing. A single going and returning in- 
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the oxide of copper with oxychloride of magnesium, in paste, so as to 
transform the whole into a thick mass that can be put in copper or iron 
boxes. The mass sets after a little time, its action may be accelerated 
by heat, and gives porous agglomerates of greater solidity according to 
the quantity of cement used (5 to ro per cent.). 

Fig. 2gives an arrangement for battery, with agglomerates. The 
cup, F, is provided with a lid, Z, that screws on to the glass. 
This cover bears two vertical iron blades, A, A’, and the prismatic 
agglomerates, Æ, 2', are held against them by means of India rubber 


bands, 

The terminal, C, which is borne by the lid, forms the positive pole. 
‘The zinc consists of a simple il passing in a tube, placed in the cen- 
tre of the lid. The India ', С, is turned back on the tube, so as to 
make it water tight. The lid has besides another tube, Æ, covered by 
an India rubber tube that is split, so as to make a valve, The whole is 
closed hermetically by a rubber band, X, which fits on to the glass and 
lid, Тһе disposition is adopted (ог hermetic elements, with а single 
depolarizing plate, and of very reduced volume. 

"The use of iron, copper, or sheet iron cups, that are not attacked by 
the generating liquid, allows the construction of elements with a large 
surface, and consequently a large output. The cup, A, Fig. 3, forming 
the positive pole of the battery, is of sheet iron, and brazed on the ver- 
tical edges, It is 40 centimetres in length, 20 centimetres wide, and 
about 10 centimetres in height. The bottom is covered with a layer of 
oxide of copper and porcelain insulators, /, are arranged in the four cor- 
ners, these support a horizontal zinc plate, D, D', which rises vertically 
at one end, and kept at a distance from the oxide of copper, and the 
metallic sides of the cup, the cup is three-fourths filled with a potash 
solution, 


Fic. 1.—ELEMENT міти x 
SPIRAL. AGGLOMERATES. 

The terminals, С, and A, which are respectively fixed to the iron cup 
and the zinc, form the polesof the battery. To avoid a too rapid absorp- 
tion of the carbonic acid of the air, by the large surface of the potash 
solution, it is covered with a thin coat of heavy petroleum (uninflammable 
and odorless), orit is furnished with a cover. These elements are easily 
placed on top of each other, and occupy very little room. The arrange- 
ment may be varied to any extent, according to the purpose required. 

Like all elements with a solid depolarizer, this new battery has the ай- 
vantage of only consuming the products it contains, іп proportion to its 
work; the amalgamated zinc, and the copper, are not at all attacked by 
the alkaline solution. 

We made the following experiment with an element, as in Fig. 1, in 
the laboratory of city of Paris Escole de Physique et de chimié industri- 
elle. The weight of the element was divided as follows: 

451 Grammes. 


"The battery, the initial electro-motive power of which 
an hour after setting it up, was placed in circuit during 
оп a resistance of 0.8 ohm, from a German silver wire. 
of potehtial at the terminals was measured by Sir Henry Thompson's 
graduated voltmetre. Knowing the exterior resistance, Æ, and the differ- 
ences of potential at the extremities of this resistance, it is easy to deduct 
the intensity of the current, the quantity of electricity furnished, and the 
corresponding electric energy. The annexed diagram, Fig. 4, shows 
how the intensity of the current varied during the six days working, 

The current furnished was, on an average, a half ampére during six 


tant point, as it shows that the consumption is theoretical—that is, the 
local action is practically null. The energy that the battery is capable of 
furnishing is, therefore, at hand for any fraction desired, without any need 
of touching the elements to withdraw the zinc from the liquid, as, for 
instance, in the bi-chromate of potash batteries. 

"Thé average useful discharge is 0.02 kilogrammetre per second. The 
battery, therefore, gave 10,368 kilogrammetres of utilizable electric energy 
in the six days. This isa superior figure to the results hitherto obtained 
from accumulators of the same weight, but it is proper to state that the 
discharge is much less rapid in the case of the latter, It is also easy to 
increase the discharge by enlarging the swrface of the elements, and les- 
sening the distance of the oxide from the zinc plate The discharge then 
increases more rapidly than the weight, and approaches that of the accum- 
ulators, 


Fic, з. —ELEMENT WITH LARGE DISCHARGE, 
The element represented in Fig. 3, gives out from 10 to 15 ampéres, 
Our reserve is, therefore, specially 


ted to the fact that the product of the reduction is good conducting metallic 
copper, and that the solution of zincate of potash that is formed, has a 
conductibility approaching that of the potash solution. 


Fic. 4.—DiAGRAM оғ DiscHARGE OF BATTERY. 
For a given weight of dissolved zinc. a treble quantity of solid potash 


is required, and oxide of copper equal to 114 times the weight of the zinc. 
In our experiment, the consumption of zinc, being only 88 grams, 


Ser. 
Commercial solution of potash at 40 per с.. 800 


Total... - 1914 


only 260 grams of solid potash, and 110 grams of oxide of copper were 
used—in fact, that the battery was only two-thirds exhausted. 

The oxide of copper batteries have given interesting results in their 
application to telephones, For theatrical hearings, for instance, the same 
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battery will do for the entire representation, instead of having to change 
four or five batteries. Three elements have worked continuously, night 
and day, during more than four months, Edison microphones, with car- 
bon crayons, without any observable diminution. The only precaution 
necessary is to shut up the elements well, when only used at intervals, so 
as to keep the potash free from the action of the carbonic acid gas of the 
air. E 
Potash is preferable to soda for ordinary batteries, despite its higher 
price, because it does not produce, like soda, any climbing salts. . - " - 

Several ways for regenerating make the battery very economical, ‘The 
reduced copper absorbs oxygen, by simple exposure to damp air, and can 
be used again. An oxidizing screen will answer the same purpose. 

Finally, by treating the exhausted battery as an accumulator, the dif- 
ferent materials are brought back to their primitive state—the copper 
absorbs the oxygen integrally, and the alkali is regenerated, while the 
zinc is being deposited, but owing to the spongy state of the deposited 
zinc, it must be submitted to a new manipulation, or be received on a 
mercury support. 

The oxide of copper, being a waste from coppersmith shops, does not 
lose any of its value by its reduction in the battery, the depolarization can 
be, therefore, considered as being done cheaply. This battery presents 
serious advantages as to constancy and duration, which will make it 
useful in new applications, without counting those where it can advanta- 
geously replace the batteries now in use. 


OPTICAL TELEGRAPHY. 


AUTOMATIC IMPRESSION OF DESPATCHES TRANSMITTED BY LIGHT. 


BY М. MARTIN DE BRETTES.* 


ELENIUM undoubtedly enjoys the privilege of attracting the atten- 
tion of investigators. We know the use that Bell and Mercadier 
have made of it. M. P. Samuel, a little later, proposed it for register- 
ing the luminous signals given by the galvanometer with Thompson's 
mirror. M. Donato Tommasi has recently taken up the matter, and is 
trying to make a regulator out of it for the Jablochkoff candles; he, also, 
has briefly indicated the use that might be made of it in optical tele- 
graphy. M. Martin de Brettes takes up the idea, and develops it in 
tum. We give а resumé of his work, stating, however, that to the gen- 
tleman above mentioned belongs the priority of the idea, if not the special 
applications. 

Every printing apparatus requires the suitable application of power, 
according as the transmitter of a despatch requires, This power is re- 
duced to the magnetizing of an electro-magnet, and the mechanical work 
to the attraction of the armature, the movement of which determines the 
function of the apparatus. 

All that would be required to solve the problem of printing teleooptic 
despatches in the receiving station, would be, to have the projected light 
possess the quality of producing, during its duration (which depends on 
the will of the sender), the magnetization of an electro-magnet, forming 
part of a local battery, or an increase that would be sufficient to overcome 
the opposing spring of its armature. 

The illumined part of the battery circuit must be, consequently, com- 
posed of a body that has the quality of suddenly becoming a conductor 
under the influence of light, and ceasing to be so when the light is with- 
drawn. There is, as we know, one body that possesses this quality in a 
very high degree, viz.: selenium. 

Тһе electric light that would be produced at a receiving station in one 
of Col. Mangin's projectors, would be transmitted to it in a bundle of 
parallel rays, and would be received on a convergent lens, the element 
of the selenium being fixed in its focus and making part of the local bat- 
tery circuit that contains the coil of the motor electro-magnet of the 


receiver. 

The impression of the streams of light in black, long or short lines, 
according to the Morse alphabet, would be made automatically with the 
Morse wheel apparatus, The streams of light would be sent by the 


* From 144 Mon 


simple movement of a lever displacing an obturator screen. The print- 
ing of the despatches, in printing letters, would be done by a Breguet 
dial receiver, the needle being replaced by а type wheel. A printing 
device, worked by a special battery, would be added. 

The distance between two stations depends on the air and the lati- 
tude, and, everything else being equal, on the quantity of light received 
by unity of surface, when the luminous rays are parallel. The law gor- 
erning the decrease of the intensity of light, in this case, is not known, 
but this decrease is solely dependent on the absorption by the air, for in 
vacuum the intensity would remain constant, so that the distance of two 
stations for a given electric focus cannot be determined a priori; it is a 
matter of experiment. However, the beautiful experiments made by M. 
Fizeau, for determining the velocity of light, show that the distance 
between two stations might be considerable with the present powerful 
electric lights, which are over 2,000 carcels. These experiments showed 
that the light of a single lamp gave a very brilliant focus of sensible inten- 
sity after having traversed 17 kilometres. 


ELECTRIC OBJECT GLASS, 


FOR INSTANTANEOUS PHOTOGRAPHING. 


CHENUT, Ingenieur des Arts el Manufactures, gives the fol- 
lowing description of the Bruno system which we here translate: 
Gelatine bromide plates have been found so useful for photographic 
purposes that their use is becoming more general every day. Тһе great 
sensitiveness of these plates render special apparatus necessary so as to 
reduce the time of taking, to a fraction of a second only. М. Brunot, an 
engineer of Amiens, has contrived an apparatus Electro Magnet. 
that not only gives great rapidity in opening and 
shutting the object glass, but also enables a dis- 
tant object to be reproduced at a moment's notice, 
and this whether the object be in a state of rest 
or motion. Ы 

Тһе electric obturator is composed of a rec- E 
tangular box. On its face before the object glass, 3 
and behind, is a copper washer which works with a 2 
slight friction on a similar washer fixed on the 
front side of the camera obscura. 

Inside the box—which may be more or less 
vertically inclined, so as to reduce or increase the 
time of taking—is a movable shutter bearing a 
soft iron armature on its upper part, and having # 
а rectangular opening in the middle, which may be made smaller accord- 
ing to the intensity of the light by means of two slides that are fastened 
with screws. 

The movable shutter is kept in place by the magnetization of a Hughes" 
electro-magnet, which is connected by a supple wire with two conductors, 
to a pocket battery tliat is about as large as a small box of sweets. 

This battery contains asbestos soaked with bi-chromate of potash, and 
emits a current when a centre button is pressed, to put the zinc in contact 
with the bi-chromate. 

The electro-magnet is weakened under the influence of the current, 
and lets the movable shutter fall of its own weight, or pushed by a spring. 
The time during which the object glass is thus uncovered is estimated at 
from yth to Juth of a second, and this is sufficient to give an impression 
on a sensitive plate. 

То show the rapidity with which the operation may be performed, we 
need only say that a very clear photograph was obtained of a train in mo- 
tion, and running at the rate of 25 kilometres (1514 miles) per hour; the 
train was going from Amiens to Tergnier, and crossing the switches at 
La Neuville junction. 

The smoke of the locomotive, which had been beaten down by the 
wind, was reproduced with wonderful truth to nature. 

This obturator has the following advantages : It is completely hermet- 
ical, there is no hooking of the movable shutter, thus doing away with any 
| shaking of the camera obscura, and giving more distinct images. To put 
the shutter in place again, and the armature in contact with the electro- 
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magnet, all that is requisite із (о give the apparatus half a revolution on 
the washers. A screw at the side keeps the shutter open for setting it. 

We may add that with sufficiently long conducting wires, the operator 
may photograph himself at a considerable distance from the camera 
obscura, or take his place among a group of persons. 


ELECTRIC FIRE ALARM. 


(From Le Nature.) 


E number of electric fire alarms is already very large, as any one 

who visited the International Electric Exposition of 1881 must 
have seen, but we doubt whether among them all there were one as sim- 
ple, economical and effective as that to which its inventor, M. Jules 
Forgeot, has given the name of pyromenite (fire alarmer). 

A cylindrical rod of porcelain, ivory, or any other insulating matter, 
some two centimetres (.78 of an inch) in length, and from three to four 
centimetres (1.18 to 1.57 inch) in diameter, has metallic mountings at both 
ends. These mountings aie furnished with hooks 4 and Б where the 
rheophores of the battery that actuates an electric bell work are attached, 
When these two mountings are placed in metallic communication, the 


circuit being closed, the bell work is immediately put in action, 


ІТ 


1.-Ореп Circuit, 3.—Closed Circuit. 
Fic. 1. —Тнк FORGEOT FIRE ALARM, 


"The electric connection is made under the following conditions, and 
when the temperature of the place where the apparatus is placed, rises 
above a certain limit; A spiral metallic spring r is wound round the insu- 
lating rod, and rests on one side on the mounting Æ, and on the other 
side on a small pin е of fusible metal, which is inserted in a hole through 
the rod at some two or three millimetres (about yy of an inch) from the 
mounting A. When the spring is thus in tension, the circuit is open, 
but as soon as the fusion temperature of the alloy is exceeded (55 C (135 
Fah.), the pin melts, the spring stretches out and touches the mounting 
41, the circuit is closed and the bell work is put in action. 


Ar A 


Fic. 2.—FIRE ALARMS, 4, A, Ay, ARRANGED IN SERIES; 5, BELL 
Work; P, BATTERY. 


‘The way to fit up one of these apparatus can be easily understood from 
what precedes. A series of these little apparatuses are placed in a room, 
etc., all connected with one another and with the bell battery by wires, 
which, owing to their silk covering, may be entwined together, so as to 
economize space, Whenever there is an abnormal temperature it will be felt 
at some point of the line of sentinels, and the bell work will immediately 
sound the alarm. 

The degree of fusion may be changed 
thealloy, Тһе Darcet metal only m. 
ture might destroy the elasticity of 

-would be made long before such a limit 


ig the composition of 
A high tempera- 
E ring, but the electric contact 


It is most important to have perfect contact between the end spires of 
the spring and the heads that receive the rheophores ; for this purpose 
the headings and the spring itself are gilded or nickled, to prevent oxyda- 
tion. up eere ry Aral rary ы беткей оі between. 
the end of the spring and the adfacent head- 
ing. To avoid this, very fine goldbeaters'" 
skin may be put around the apparatus, so as 
not to prevent the action of the spring. Fig. 3. 
The pyromenite was successfully tested in 
the senate chamber, at the of 
the fire department, and in the Pépiniére 
barracks. Among the persons who witnessed 
the experiments were the Minister of. War, 
Gen. Billot, Mess. Berthelot, Robin, Wurtz, 
whose competency in such matters is beyond. 
question. 


The foregoing will be sufficient to 
guide any person in fitting up such an 
apparatus. The number of bell works must be, however, in propor- 
tion to the size of the edifice or room, so that the precise point of danger 
may be recognized. The inventor has also made his apparatus a toster 
alarm, for holds of vessels, cellars, ete., by simply using a soluble instead 
of a fusible material for the pin. Тһе pyromenite then becomes a hydro- 
menite. 


Fio. 3.—FIRE ALARM 
COVERED WITH GOLD- 
BRATERS’ SKIN. 


RHEOSTATS. 


fa certain electrical operations, and especially in electric metallurgy, 
a constant current has to be maintained for several hours, so that the 
quantity of the metal deposited, may be ascertained from the duration of 
the passage. Whatever battery may be employed, it gradually grows 
weaker from the change made by the decomposition of the liquid; this 
gradual weakness must be made up for by a resistance intercalated in the 
circuit, the strength of which must be diminished. The 
Wheatstone rheostat is well adapted for this purpose, but it is costly, and 
сап be economically replaced by the device represented by cut, and which 
is owing to M. de Combettes. 

"This rheostat is formed of a German silver 
wire, of spiral form, of indeterminate length, 
and gradually decreasing. The process used 
by M. de Combettes to obtain these spirals, 
is both simple and ingenious. The spiral is 
put in a glass tube of a slightly smaller 
diameter, which allows it to flatten and lengthen 
out in the longitudinal sense, like a spiral 
spring. One of the ends of this spiral, that 
which corresponds to the shortest pitch, is 
fixed to a mounting in brass, placed at the 
end of the tube, The other end is joined to 
a brass plate that presses on the spiral, and 
can be worked by a screw and button, to 
move longitudinally, and press the spiral more, 
or less, on itself. ‘This movable piece estab- 
lishes connection with a post by means of the 
screw, 

In the position, as shown by the cut, the 
current, in order to pass from the left to the 
right post, has to pass through the entire. 
spiral, It is understood, of course, that the 
left end of the screw is electrically insulated 
from the bearing that serves as a pedestal to 
it, When the spiral is tightened by turning the screw, the spires come 
successively into contact in the part where the pitch is shortest, and 
form a direct contact among themselves, that diminishes the intercalated 
resistance until all the spires are in contact. If, in the beginning of the 
operation, a sufficiently strong battery is used by intercalating a suitable 
resistance, the current can be maintained constant by working the screw, 


Fic. 1.—RHEOSTAT оғ 
М. Comuerres, 
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until the rheostat gets to the end of its run. 
The needle can be always maintained оп the same 
derivation, by watching the rate of the current, 
by means of a simple galvanoscope, and by 
working the rheostat. 

We shall now explain an apparatus designed 
some years ago by M. Trouvé for the same 
purpose, and which seems to us to possess all 
the requisite qualities for a practical instrument. 

Itis composed of a spiral spring in German 
silver wire, inclosed in a tube of nickeled brass ; 
the spires are separated from one another, and 
insulated from the tube by a pasteboard sheet. 

"There is in the inside of spring an elastic con- 
tact, formed by a metallic rod, divided into four 
parts slightly separated. — The current arrives 
by the right, crosses the spiral, the contact and 
the graduated bar. In the figure, the rod is at 
the bottom, and the current traverses only a few 
spires, the resistance introduced is minimum, but 
when the bar is drawn, the current before reach- 
ing the contact, must traverse a number of smaller 
or larger spires, and, consequently, a greater 
Or less resistance. The divisions marked on 
Fic. 2.—RHEOSTAT the scaled rod correspond to the number of 

or M. TROUVE, spires intercalated in the circuit. This apparatus 

is applied by M. Trouvé to his polyscopes ; 

it allows the current furnished by the Planté accumulator to be 

regulated, and to maintain the small platina wire at the desired degree of 

incandescence. Тһе arrangement of the elastic split contact insures the 

continuity of regulation, which can be done by one quarter of a spire, 
which is sufficiently small in practice.—La Nature. 


ON THE APPLICATION OF ELECTRICITY TO 
THE WORKING OF COAL MINES. 


PAPER was recently read before the Institution of Mechanical 
Engineers, in Belgium, by Mr. A. C. Bagot, the following abstract 
of which we take from Nature: 

Тһе writer described a system of electric signals, replacing the old 
system of signaling from the bottom to the top of the shaft by a gong 
worked by means of a wire. Galvanized iron telegraph wire was found 
to form the best communication, and the most suitable batteries to be 12- 
сей Leclanché, The system used for signaling in underground haulage 
planes, which are frequently the scene of accidents, was also described. 
Electricity had also been applied to signal the indications of an anemometer 
placed in the return air-way up to the engine room at the surface. By an 
arrangement of clockwork and revolving tape, the engineer obtains an 
automatic and continuous record of the speed of the main air current at 
any part of the mine. Lastly, the telephone might be applied with ad- 
vantage for hearing the action of the pump valves in the pumping shaft, 
without having to send the sinkers down. 

Electricity may, however, be brought to bear for other purposes in 
mines, such as illumination and transmission of power. For lighting the 
pit bank, powerful arc lamps are found very serviceable, and the ordinary 
staff of a colliery, after a week's instruction, is capable of maintaining the 
appliances in operation. Alternating high tension machines are very unad- 
visable, on account of the likelihood of accident, and the Edison low 
tension machine is said to be the best that can be used. At Kisca col- 
liery a cable is taken down the pit from a dynamo at the surface, and is 
connected with a series of Crompton incandescent lamps at the bottom. 
These give an excellent light, and greatly facilitate the work of the men 
about the bottom of the shaft. But Mr. Bagot's opinion is strongly 
against the use of electric lamps in the working stalls and faces; partly 
because such lamps do not, like safety lamps, indicate the approach of 
gas; partly because the line wires may be easily broken, and partly be- 
cause the hewer requires to be constantly shifting his light. With regard 


to the transmission of power by an electric tramway, as now in use at 
Zankerode, the writer holds that small locomotives worked by steam or 
compressed air are, at present, far more economical; so that the question 
of electric haulage need not, in his opinion, be considered at present. 

These latter opinions did not pass without challenge. М. Tresa, 
who was present, pointed out that there was another form of electric trans- 
mission, viz: by a fixed cable with a dynamo at each end. Where work 
had to be done at some special part of a colliery, especially on an emer- 
gency, he believed that this would be found a handy and economical sys- 
tem. At the mines of La Perroniére power was thus conveyed to a dis- 
tance of 500 metres, and with a useful effect of about 30 per cent. This, 
in spite of over-bold statements to the contrary, was about the utmost 
which at present could be obtained in practice. The various sources of 
loss in such transmission were enumerated as follows:—First, getting up 
the speed from that of the motor engine to that of the generator; secondly, 
loss within the generator itself; thirdly, loss in transmission along the 
cable; fourthly, loss within the receiver; fifthly, loss in slowing down the 
speed of the receiver to that of the main shaft. These defects were all 
now fully recognized, and might gradually, he hoped, be overcome. With 
regard to the amount of power which could thus be transmitted, the well- 
known experiments of M. Deprez showed 5 to 6 h. р. But within the 
last week he had succeeded in transmitting 31 h. p. from а Gramme 
machine to a great distance. The facility of installation was a great ad- 
vantage in this system of transmission. It was far superior tc that by an 
electric locomotive, as to which, at present, he had little to say; but on 
the whole, he was more firm than ever in the view that a negative con- 
clusion with regard to the electrical transmission of power was at any rate 
premature. 


MEASURING OF VERY FEEBLE RESISTANCES. 


MONG the apparatus exhibited, in 1881, by Siemens & Halske, was 

one of which we are surprised at not having seen any description in 

technical publications or works. Still, it well deserved attention from all 

engaged in electrical apparatus, especially from manufacturers of copper 

wire for electrical purposes. In fact, it enables us to measure very weak 

resistances (up to I micro-ohm), and this is a most important advantage 
in determining the purity of copper bars before they are wire drawn. 


Fic. І. Fic. 2. 


The apparatus is, in fact, a very skillful adaptation of the double 
bridge of Sir W. "Thompson, by which the contact resistances between 
the bars and their connections with the instrument are eliminated. 

We shall confine ourselves for the present to describe its system of 
working, and represent it by diagrams, Like all such apparatus of the 
kind for measuring feeble resistances, it is a sliding oi index bridge, but 
the most important peculiarity consists in having the‘ ring bar, 
instead of being directly joined with the connecting wires, sMply rest on 
two forks, which are at a certain distance (about an inch) fron each other, 
and allow diagonal connections. The instrument gives the rsistance of 
the length comprised between these two forks, Each of the ¿orks is com- 
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4 NOTABLE TRIBUTE. 


he Société Industrielle de Mulhouse has sent to C. J. Н. 
Woodbury, of Boston, an honorary silver medal 
(médaille d'argent hors concours) in recognition of his work 
on “Fire Protection of Mills,” published by John Wiley 
& Sons, of this city. 

This work was reviewed in the ELECTRICIAN of last 
September, with especial reference to that portion of the 
work treating of the application of the electric light. The 
author, as an inspector for the mill insurance companies, 
has had much to do with the problem of the safe use of 
electric light, and has written much on that subject. 

By the courtesy of the publishers, we are able to give a 
copy of the letter accompanying the medal. 

[rRANSLATIOK.] 
SOCIÉTÉ INDUSTRIELLE DE MULHOUSE, } 
MULHOUSE, July 2, 1883. 

Sir:—Acting upon the decisions rendered by its Committee on Me- 
‘chanics at its last session, the society has awarded you an honorary silver 
medal for your work, ‘‘ Fire Protection of Mills.” 

The report submitted on that occasion will appear later in our proceed- 
ings, and I will send it to you when printed. At present, I send you 
simply a copy of the decision. In view of the distinction received, I 
would submit my congratulations, and thank you for your interesting 
communication. 


Presenting my sincere regards, I am, 
Aus. DOLLFUS, President. 
Ma. C. J. H. Woopsury, Boston, Mass. 

Р. S.—I send you, by mail, to-day the medal awarded, and hope that 
it will reach you in due time. 5 

"The final decisions of the report аге as follows: 

“To sum up, I would say that the work, which I have been charged 
to examine, is well executed, and full of excellent advice and information, 
which may have considerable value to our industries. It is essentially of 
a practical character, which recommends it to the study of those engaged 
in works of construction, The interesting matter embodied in the volume, 
and the skill displayed by the author in handling the subject, are such as 
to render it, in my opinion, worthy of an award which will direct public 
attention to it. I would consequently suggest presenting the author with 
an honorary silver medal.” 


THE DYNAMIC THEORY OF ELECTRICITY. 
BY Р. ATKINSON, А.М. 


(For the Electrician.) 
CHICAGO, August 14th, 1883. 


SIE dynamic theory, in its broadest sense, has been 
so fully tested by experiment, that it may now be 
accepted as fact; the universal order of nature, simple and 
perfect in its application to all phenomena where energy 
or force is a factor. It is briefly as follows: 

Everything in the material universe, may be classified 
under two heads; matter, and energy or force. These two 
are inseparable; we cannot conceive of force in the abstract, 
as separate from matter; nor matter as separate from force. 
For the conception of matter involves the idea of mass, held 
together by cohesive force; and of weight, gravitating force. 
Hence, energy or force must be accepted as a universal 
property of matter. 

As we can neither create nor annihilate the smallest 
particle of matter, so we can, neither create nor annihilate 
force; its quantity is as fixed and definite as that of matter. 
And as the quantity of matter at one point cannot be 
increased without a corresponding decrease at another point, 
so any concentration of force involves a corresponding 
diminution. 


Matter may undergo an infinite number of changes, be 
transmuted through ten thousand forms, from unity to 
infinity, and back again, without the loss of an atom; and 
the same is true of force. Ice may become water, steam, 
oxygen, and hydrogen; and so pass on through the endless 
list of oxides and hydrates, and back again to water and ice. 
So, force may assume an infinite variety of forms, and pass 
through endless mutations. It may appear as animal force, 
chemical force, gravitation, c:hesion, heat, light, electricity. 
The gravitating force of falling water, may put in motion a 
dynamo machine, and be transmuted into electric force, 
which may move a train of cars, separate metal from a 
chemical solution and deposit it on another metal, send 
news round the world on a wire, flash out as electric light, 
or raise water to an elevation, tó gravitate again as before. 

The so-called forces of nature are not separate and 
independent, but are all modifications of the universal prin- 
ciple of force, of which electricity is simply one manifesta- 
tion; having many properties in common with other forms, 
and, like the others, certain peculiarities which distinguish 
it. 

If two solids are rubbed together, mechanical force is 
transmuted into the force of resistance known as friction. 
If the bodies are electric non-conductors, or insulated con- 
ductors, there soon appears that subtle form of force known 
as electricity. If the friction is continued, there next 
appears the more familiar form known as heat; continuing 
the friction, we have next the form known as light, and 
with it combustion or chemical force. Here then is 
mechanical force, friction, electricity, heat, light, chemical 
action, all from the same simple process. 

Every time we light a match, five at least of these forms 
become apparent in quick succession; and no doubt the 
sixth, electricity, would be equally apparent were it not 
conducted away, or lost to view in the rapidity of the pro- 
cess, 

The fact, that the various forms of force reproduce each 
other, is strong evidence of a common origin. Electricity 
produces heat, magnetism, chemical and mechanical action, 
and each of these in turn produces electricity. 

If it be objected that sequence of cause and effect does 
not prove identity, the answer is that here we have more 
than mere sequence; we have causes producing effects, and 
the effects reproducing the causes, And, in the case of the 
match, already cited, we have at least five manifest forms of 
force from one common cause. 

The next point claiming our attention, is the character 
of this form of force; is it simple, or c mpound? ‘This has 
always been an unsettled question; two theories have pre- 
vailed, both having many able advocates. The more preva- 
lent theory, and the one which the writer for many years 
maintained, asserts the «wal nature of electricity ; that it 
consists of two distinct kinds, positive and negative; the 
correlatives of each other ; and that the disturbance of the 
equilibrium between thi m is the cause of all electric phe- 
nomena. That friction, induction, chemical action and 
other causes separate them. ‘That hke kinds repel, and 
unlike attract each other. And that there may be a differ- 
ence of potential between like kinds, or unlike. That one 
body may have a higher or lower poten ial than another 
body charged with the same kind ; or higher or lower than 
another charged with the «pjosite kind. 

This complicated. quadu p'e theery is often d ffi-ult of 
comprehension, and d.fir «lt of aj plea ion ; ard. if untrue, 
a worse than useless cl. gen the «(ecl of progress, di 
account satisfactorily 1. г most «f the | henem n 
the infancy of electric sii nee, when the most a: 
gators could only say, * We «an tel whit el eiriity dary 
but we cannot tell what it /.." there was a reasonable excuse 
for accepting a theory so uth in accordance with observed 


е hear nothing of dual or 
cohesion ; or dual mechanical force. 


ential. In a large conductor, 

tential over any limited area is equal, 

ie potential of the earth is taken as the 

standard. Positive potential or electricity, means a higher 

potential than the earth ; negative potential or electricity, 
a lower potential than the earth, 
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the A 
restore equilibrium, 


Py Hi ерер, there 14-00 A нов аталас 
to y 


forces. explained ; the attraction is 


If two insulated conductors are oppositely charged, and | being 


either of them placed in electric connection with the earth, 


its equilibrium is restored; in the positive, by a flow of |i 


electricity {o the earth, and in the negative, by a flow of 
electricity from the earth. 

If both, while insulated, are placed in connection with 
each other, equilibrium takes place between them by a flow 
from positive to negative; and their potential will then be 
above or below that of the earth, that is, positive or negative, 
according as the original potential of either was the greater. 
If the negative potential of one was exactly equal to the 
positive potential of the other, the resulting potential would 
be zero, like the earth. 

Letus now test both theories by one or two simple 
experiments. 

Tn the familiar experiment of the pith ball, insulated and 
suspended by a silk thread, the dual theory holds, that when 
a charged body approaches, the electricity of the ball is 
decomposed by induction. If the charge is positive, the 
positive is repelled to the farther side of the ball, and the 
negative attracted to the nearer side ; if the charge is nega- 
tive, the negative is repelled and the positive attracted. 
But since the ball itself is attracted to the charged body, 
and since the action and reaction of the two kinds in the 
ball are equal and opposite, the attraction of the ball is 
accounted ie by asserting kr RS Hes exem is 
opposite to that of the cha: y,and consequently at- 
tracted by it, being nearer by the semi-diameter of the ball 
‘than the repelled side, attraction must be stronger than 
repulsion, by the square of that distance. 

When contact has taken place, the repulsion of the ball, 


tively by the sides of. the 

If a body negatively 

become more strongly 

while the approach of a 
equalize the potential, and the 


tendency to resume equilibri 


ЕН 
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which strongly resist this tendency; conductors are bodies 
which feebly resist it; a discharge is the restoration of equi- 
librium, either between charged bodies, or between a 
charged body and the earth; induction is disturbance of 
equilibrium in a body, by the presence of a charged body 
insulated from it. 


PHILIPP REIS. 


BY H.C. BUCK, M.A. 


YI long promised book, containing the life of Philipp 

Reis, and an account of his invention of the tele- 
phone, has at last appeared. It is a handsome little vol- 
ume, and will be welcomed by thousands of eager readers. 
Its well-known author, Prof. 
D. Sc., of Bristol University, England, has shown himself, 


by his untiring energy, to have been admirably adapted to. 


the difficult task. 
In a conversation held with Prof. Thompson, the writer 


Silvanus P. Thompson. 


an electrical speaking telephone, and therefore (if for no 
other reason). the principles involved are public property. 

Any "methods* of, and apparatus for," reproducing 
speech, although involving those principles, are, if pre- 
viously unknown, evidently patentable. 
ı In appendices I, and III, to this book, Prof. Thompson 
: shows striking similarities between Reis’s transmitters and 
receivers, as compared with recent instruments. 
i In appendix II, the author has done admirable work іп 
exploding the fallacy of all that nonsense concerning 
ı“undulatory ” currents, which has been harped upon so 
‘persistently. All should read the facts there stated, in 
full, and note carefully the remarkable similarity in the 
language employed by Reis, Bell, and their contemporaries, 
in describing the principles involved in the speaking 
telephone. 

The following quotation has an important bearing upon 
these points: 2 

* [t has often been said, but incorrectly, that Reis in- 
‚tended his ‘interrupters,’ or contact regulators, to make 
jand break the electric circuit abruptly, in the manner of a 


of this article observed his enthusiasm upon this subject, ‘telegraphic key worked by hand. No doubt, in the mouth 
and the Professor remarked that, as he discovered more of a professional telegraph operator, the words, ‘ interrupt- 
and more evidence of the thoroughness of Reis's investi- ‘ing’ the circuit, and ‘opening’ and ‘closing’ the circuit, do, 
gations, and especially his broad grasp of the subject, he ‘now-a-days, receive this narrow technical meaning. But 


became fascinated with the work. It evidently was, or 


soon became, as has been already remarked, a labor of love. 

It is understood, by the way, that the proceeds from th 
sale of this book are to go to the family of Philipp Rei 
which consists of a widow and two children. 

The writer has had the pleasure of visiting the forme: 
home of the inventor, at Friedrichsdorf, a small town nea! 
Frankfort, Germany, where Mrs. Reis still resides, and w: 
shown many curious things historically interesting to the sub. 


Reis was not a professional telegraph operator; he did not 
see p. 87) even know the signals of the Morse code, and 

is self-evident that he did not use the terms in any such 
estricted or unnatural sense as abrupt ‘ make-and-break," 
ecause he proposed, at the outset, to interrupt the current 
a manner represented by the gradual rise and fall of a 
urve, stating emphatically, in his very first memoir on 
lephony (p. 55), that to reproduce any tone, or combina- 
on of tones, all that was necessary was, to set up vibra- 


ject of the telephone. ‘The binding posts still remain in the ‘tions whose curves are like those of the given tone or 
casing of the sitting room window, and also the wires connect- combination of tones. Moreover, in the construction of 
ing them with a building in the rear—over which wires, those ' almost all his transmitters, even in the very first—the model 


important telephonic experiments were made, twenty years ; 
ago. Mrs. Reis, a very prepossessing and intelligent lady, 
said to the writer, that the constant aim of her husband 
was to reproduce speech ; that was in his thoughts, day and 
night, and he was never satisfied with anything short of 
that. When, however, he saw the interest manifested by 
others іп the reproduction of songs, сіс., and also the op- 
portunity of interesting large audiences in what he was 
doing, he lent his aid to that idea. Yet, a perusal of the 
book in question must convince any candid person that 
Mrs. Reis spoke the words of truth when asserting that the 
reproduction of music was but a side issue. 

After giving a very interesting biographical sketch of 
Reis, Prof. ‘Thompson describes the various apparatus 
(which includes no less than ten distinct forms of trans- 
mitters), and then proceeds to deal, in a very able manner, 
with the three following points, viz.: 

I. Reis's telephone was expressly intended to transmit 
speech. 

II. Reis’s telephone, in the hands of Reis and his con- 
temporaries, did transmit. speech. 

ПІ. Reis's telephone will transmit speech. 

Concerning the last of these statements, the writer can 
say, that he has often reproduced speech, including both 
words and unexpected sentences, using a Reis transmitter 
to transmit, and a Reis receiver to receive. 

Moreover, the “bored block " transmitter of Reis is an 
excellent microphone; with any good modern receiver, 
talking, in ordinary tones, may readily be transmitted, even 
allowing the speaker to be ten or a dozen feet distant from 
the transmitter. 

It is not claimed that the Reis apparatus was perfected, 
nor even made practical (any more than the telephone of 
Bell's '76 patent was), but it is claimed that Reis invented 


of the human ear—he purposely introduced certain párts 
which could have no other effect than to prevent the oc- 
currence of complete breaks in the continuity of the cur- 
rent. In fact, instead of using rigid supports for his inter- 
ruptor, he mounted one or both of the contact parts with 
springs, so that one should follow the movement of the 
other with a gentle pressure, never amounting to absolute 
break, except perhaps in the accidental case of a too loud 
shout. By employing these following-springs, he intro- 
duced, in fact, the element, elasticity, into his interruptor; 
and clearly, he introduced it for the very purpose of 
avoiding abrupt breaking of the contact." 

The above admirably deals with the essential questions 
at issue. Had Reis thought a complete make-and-break 
desirable, he would, evidently, have made the “anvil” 
electrode rigid. In short, he would have made the same 
error which Dr. Van de Wyde did when he constructed 
what he termed a Reis transmitter, with a rigid “anvil” 
electrode, and therein utterly transforming Reis's instrument, 
and naturally, was misled thereby. Оп pages 134 and 
135, is the following: 

“The fact that one condensation may follow another, 
without a rarefaction between (which Reis's curves show 
that he knew), must be amply sufficient to prove that, on 
Reis's own principle, Ais interruptor was meant to produce 
variations in the degree of contact in exact correspondence with 
the variations in the degree of pressure, whatever these may 
be. Had he not meant this, he could not have talked 
about ‘taking his stand’ on the principle of representing 
varying pressures by an undulatory curve.” 

When the contents of this book are known, the two or 
three fallacies which underlie the famous fifth claim of 


* The word methods being use! in ite ordinary sense, namely, “a series of 
steps for accomplishing a certain end." 
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Bell's 76 рее 

therein: "I claim, as my method of reproducing 

the formation of electrical currents, which vary in accord- 
ance with the variations of the sound waves which produced 


iod, as 


become self-evident. Mr. Bell says, | durabil 


escribed in above mentioned | arise 


in the following series of steps: Sound |i 


end. 

This book, it is hoped, will serve a useful purpose in 
preventing any party or parties from monopolizing the re- 
pese of speech, “ no matter how," as has been for so 
ong It will also serve to do justice to the 
memory one who wil thereby become one of the 
greatest benefactors of the age. = 


м TAFTVILLE, Conn., Aug. 12th, 1885. 
Messrs, Williams & Co.: 
EAR SIRS—In Mr. Asher's article in June number of ELECTRICIAN, 
the machines he speaks of would attain such a high speed as to be 
uncontrollable, in case the electric engine should yield energy sufficient to 
run the magneto-engine or machine, unless a suitable electric governor 
was used; but, it is not probable that one hundred per cent. of power will 
be yielded by the electric engine, and even if it did, a small battery would 
be required to overcome the resistance of the connecting wires and of the 
heat generated in the coils. Power might be got in this way, from a 
small source. It would certainly be a big thing could it be done. 
Yours very truly, 
T. D. Воттом. 


THE A, B, C, OF ELECTRICITY. 
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PART Ш, 


is generally known, electric lights are of two kinds, 
those suitable for illuminating streets and large open 
generally, and those suitable for interiors. The former 


AS 
spaces 
are termed arc-lamps, because the light is caused by a vivid 


blaze which plays in the form of the arc of a circle between 


the tips of two carbon-sticks. The latter are called incan- 
descence lamps, because the light is caused by the incan- 
descence of a filament of carbon. 

If we take two sticks of carbon, one of which is con- 
nected to the positive pole of a Machine (or that part from 
which the current proceeds), the other stick being con- 
nected to the negative pole (or that part to which the cur- 
rent returns), and place their ends together, the circuit will 
be completed, and the current will pass between them. If, 
now, we draw these two carbons apart a slight distance, we 
shall find that we have produced the most brilliant artifi 
light known. The so called electric light which we see in 
our streets and parks is nothing but this; nothing but a 
blaze about a quarter of an inch long, or less, playing 
between the tips of two of carbon, which originally 
touched each other, but have been drawn apart. But 
though the principle ple, and the light so easy to 
produce, it is not so easy | ulate its intensity. In fact, 

apparatus able to do this, and to work all night in cold 
= inow or rain, out attention, must possess a 

е of sensitiveness and accuracy, combined with 


through the 

bons, and back to the ma- 
chine But in passing 
through the apta 
it magnetizes it, and there- 
fore causes it to draw uj 
within it the iron rod 
This draws the upper carbon. 
up away from the lower one. 
But the current jumps across 
the break, carrying with it 
some of the particles of the 
upper carbon, which become 
heated and volatilized. The 

thus produced is a con- 

luctor of electricity, so that 

the current has now a path 
Írom one carbon to the 
other; but its effect upon the 
gas is to raise it to a white 
heat. At the same time, 
there is so great a resistance 
offered to the passage of Fis. 7. 
the current at the tips of the carbons, that they become 
incandescent. The light, then, is due to the united 
incandescence of the two carbon tips and the volatilized 
carbon particles between them. But there is greater resist- 
ance now offered to the passage of the current, than when 
the tips were together. This resistance has the effect of 
weakening the current, so that the magnet does not hold up 
the iron rod so far. The mechanism can, therefore, be so 
adjusted that equilibrium will exist between the attractive« 
force of the current in the electro-magnet on the one hand, 
and the weight of the carbon on the other, when the car- 
bons are just so far apart as to produce the desired amount 
of light. Suppose now that this point of equilibrium has 
been attained, and that the light is ЕИ l Тһе сот- 
bustion causes the tips of the carbons to slowly waste away, 
the upper one about twice as fast as the lower. This wasting 
away causes a greater tion, and therefore greater 
resistance to the current, which resistance decreases the 
current. The current being weaker, the electro-magnet's 
power upon the plunger is weakened, so that it releases it, 
and allows it to descend, But this action brings the carbon 
tips closer together which decreases the resistance and 
increases the strength of current; so that the electro-mag- 
net reasserts its power over the plunger, and a position of 
equilibrium is again attained. In this way, the wasting of 
the carbons automatically causes the carbons to approach, 
the plunger gradually falling in the electro-magnet ; and 
the action is so delicate, so accurate and so rapid, that, with 
properly constructed parts, a light placed out of the influ- 
ence of gusts of air, will burn with surprising steadiness. 

The incandescence lamp consists of a glass bulb ex- 
hausted of air, and containing a curved filament of carbon, 
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current and resistance 
the wire is raised will 
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Pit 


1845. 

though an Englishman, named King, got hold of his idea 
and secured the patent. Starr died two years later, at the 
early age of twenty-five. His death is said to have been 
oc asioned by overwork and disappointment. The records 
of *his experiments bear a curious resemblance to those of 
workers thirty years afterwards, who have followed almost 
directly in his track, and, having better facilities for getting 
electric power, have gained fame and wealth, while Starr 
died in poverty and obscurity. 

The incandescence lamp is ordinarily mounted upon a 
base, through which the wires run which communicate 
with the main circuit. A switch made like the valve of a 

-burner turns the current off or on. The light emitted 
is by far the softest, steadiest and clearest artificial light 
known. It possesses the further advantages, that it does 
not consume any of the oxygen of the air, and does not 
give out any perceptible heat or smell. These qualities 
make it obviously desirable for theatres and crowded places, 
as well as for private residences, ` 

But besides supplying our cities with light, it is also the 
aim of electricians to supply them with power to do a score 
or more of the different kinds of work done in cities, this 
power being furnished through the agency of what are 
called “electro-motors.” 

These useful little machines may be said to be the con- 
verse in action of dynamos, A dynamo machine, it will be 
remembered, receives a rotary motion from a mechanical 
source, and produces electricity; now an electro-motor 
receives electricity, and takes up a rotary motion in conse- 
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generates an electric 

acting like a dynamo; while the receiver 
electrical energy of this current into 
thus acting like an electro-motor. 

An electro-motor as 
has a rotary motion, This rotary T 
be imparted to any kind of machine, An elec 
attached to a sewing machine, for instance, will set the 
fly-wheel revolving, and so will set the needle to vibrat- 
ing, without the need of working the treadle. Applied 
X рый it will work it just as a steam engine 
does, and will not require boilers and engines on 
premises, with all their troublesome and disagreeable 
accessories. In the shops of workmen, it will turn their 
lathes; ir large stores, warehouses and other buildings, 
it will work the elevators; in warm weather, it will turn 
ventilators. In fact, there seems hardly a limit to the 
usefulness of the electro-motor. 

A general idea of the appearance of an electro-motor 
may be gathered from Fig. 9. The wires аге fixed to the 


posts a, and when the key is turned the current and 
a rapid revolution at once ensues. Ву putting a belt on 
the pulley, this motion may be communicated to any 
suitable machine near by. 

In any general system of distribution, it is intended. 
have not only lamps, but the motors in circuit, Ordir ^ 
the lamps only would be used by night, and the motors 
by day. Two large wires or mains, from the ана 
run under the streets, At each house two wires will 
from the mains, and from these wires the lamps and motors 
for that house will be fed. The great trouble with such a 
system as this is, that the mains will have to carry such an 
enormous current, that they will have to be very large. 
Now,as the only suitable material for conveying 
currents is copper, and as copper is very ex| ive, it 
clear that to construct mains of that ER 
to supply an extended district, would necessitate an 
so great as to form one of the largest items of cost in tl 
whole plant. То get over this difficulty, accumulators, 6 
storage batteries, are to be tried by a prominent 

The storage battery, about which so much 
said and written of late, may be briefly deseril 


lead plates standing in acidulated water. When 
current is passed between these two lead plates, fi 


( 


the most important use which electricity 
will serve in the future will be that supplying the place of 
coal. The question so often asked “what will we do when 
used up?” can now be answered by saying 
“use electricity to transfer the enormous power of water 
falls from places where it is doing no good to man, to other 
Bes where it can do great L" The extravagant way 
which we have been consuming the limited supply of 
coal in the earth can not continue forever ; but thanks to 
electricity, the failure of coal supply will not now bring 
ruin to cities. The power hourly spent by the tons of 
water which fall in the countless cataracts of our country, 
can be used to turn water-wheels. Water-wheels can turn 
enormous dynamo machines. Dynamo machines can pro- 
duce currents of electricity which, when conveyed by 
suitable conductors to our cities, will furnish them witi 
light by night and motive power by day. That we have 
arrived at such a stage in electrical science, that such a 
thing is now possible, is hardly true. But almost daily some 
advance is made in this direction. It does not seem vision- 
ary then to imagine that at no far distant day, the puff of 
escaping steam and the smoke of burning coal, will no 
longer be heard and seen in our streets. Supplied from 
the never ceasing torrents of Niagara or the rise and fall of 
the tides of the ocean, cars will glide noiselessly through 
Our Sifceit} the michinery in our shops and factories, 
bright and clean, will spin q isty around; our residences 
frre from the smells f g s will be lit with a pure and steady 
Tight from lil tle bulbs of glass, all through the agency of the 
force uf nature must r.centy d’scovered and controlled 
—that of elettricity, 


syndicate in the management of the property they have so admirably de- 
veloped. With this feeling, as we understand it, the managers are not 
disposed to quarrel. Their interests, and those of their stockholders, are 
identical, and they are too sensible to do aught that will unfavorably affect 
them. It is very possible that the executive committees will be petitioned 
not to execute the consolidation. In that event the probability is that the 
Project would be dropped, and things go on as before. Whatever the 
managers might think of the prospects of the consolidation, they would 
scarcely care to take the responsibility of opposing an influential part of 
their stockholders in this matter. They will doubtless be satisfied to let 
the companies continue as at present, paying their usual handsome divi- 
dends in October, before which time, in spite of the general weakness of 
stocks, telephone properties will advance to the high quotations which 
their solid value commands. 

1f, however, as late negotiations make probable, the ticket is re- 
arranged, so that the Lowell syndicate are made an active influence in 
the direction, the consolidation will be agreed to. In that event there is 
little question that the new company will stand on the same high level 
that Lowell companies have always occupied.—Zowell Courier, Aug. 23. 


— World states, that Superintendent Smith, of the Fire Telegraph, 
who has been in Pittsburg studying the underground telegraph system 
there, has reported in favor of adopting the plan in this city. ‘The coun- 
sel of the department has been ordered to find out what the powers of the 
commissioners are in that respect. If his report is favorable, an experi- 
mental wire will be laid. 
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brought the engine into use in spite of every discourage- 
ment, whether due to circumstances, to direct opposition of 
itors, orto public sentiment in favor of conservatism. 

are some interesting problems which present them- 

selves to the engineer who attempts to design an engine to 
be operated at very high speed, problems which are by no 
means easy of solution, except to the boldest of innovators. 
One of these points of difficulty has already been considered. 
When the speed of revolution is increased, it is evident that 
a limit must sooner or later be attained at which the drop 
cut-off must be exchanged for some "positive motion " 
gear. Butthe various forms of such gearing familiar to 
engineers when Messrs. Porter and Allen became acquainted 
with each other, years ago, the still common three-ported 


to obtain a valve movement of perfect precision at all 

and on both the forward and the backward stroke, 
with a quicker closing action, as the cut-off is later, The 
steam is allowed to enter the cylinder, at nearly boiler 
pressure, almost up to the point of cut-off, and the expan- 
sion line is a smooth curve very nearly from the junction 
with the steam line, 

This form of indicator diagram has been usually con- 
sidered peculiar to the class of engine described in the pre- 
ceding articles, In this case, the diagram is nearly as 
in the corners as those from a drop cut-off engine. The 
range of expansion is from the beginning of the stroke to 
about five-eighths. + 

There are four valves, as shown in the next Fig., which 


valve, such as is used on locomotives, the Meyer valve with is a section through the steam cylinder showing valve, ports, 


its cut-off valve on the back of the main valve, and kindred 
devices, were not adapted to the conditions sought by the 
engineer looking for a good system of expansion. "They 
were simple and inexpensive, and could be used at any 
practicable Vice of engine; but they did not always give a 
satisfactory distribution of steam. They usually produced a 


retarded steam supply, a “throttling” of the steam at the' 


point of cut-off, which 
was not at all such as 
would satisfy the en- 
gineer familiar with the 
prompt action, and the 
" sharp corners" of the 
indicator diagram from 
the class of engine then 
taking the market, The 
dependence of the 
several parts of the mo- 
tion upon each other © 
was another objection 
to these devices, and the 
load vm they threw 
upon governor was 
a fatal defect, is the 
governor was then ar- 
and connected. 
Mr. Allen's invention 
laced in the hands of 

т. Porter just the de- 
vice that he needed to 
carry out his idea of a 
fast engine. 

"This arrangement consists of a single eccentric driving a 
link motion to operate the steam valve, and to work the 
exhaust at the same time. The link is controlled by a 

governor, and is so connected and driven, that the 
gear may be readily and quickly adjusted by the governor 
to any desired point of cut-off. 

Тһе eccentric and link are shown in the above illustra- 
tion. The eccentric is set on the shaft in such a position, 
that its motion is co-incident with that of the crank. The 
link isa slotted curved arm, forming one piece with the 
eccentric strap, pivoted at the middle on trunnions sustained 
by an arm rocking about a pin set in the bed of the engine. 

upper end of the link carries a pin, from which a rod 
leads off to the exhaust, which is driven without variable 
connections The link-block is fitted to work in the slot 
of the link, from the end nearest the exhaust rod pin, down 
to the point opposite the pivotal point at which the trunnions 
are set. When it is at the upper end, the throw of the valve 
isa maximum; when at the lower point, it is a minimum. 
Asthelink-block is moved up and down in the slot, the 
motion of the valve is varied, and the ratio of expansion 
correspondingly altered. By an ingenious adjustment of a 
‚still more ingenious form of valve-motion, it is thus possible 


| and general construction. The two valves at t| 
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upper side 
of the cylinder are the steam valves; the lower are the 
exhaust valves. Тһе section is, however, horizontal, the 
valves being set on their edges at either side of the cylinder, 
The exhaust valves are so placed as to drain the cylinder of 
any water that may have entered with the steam, or may 
have been produced by internal condensation. Both sets of 
valves are so made, and 
set, as to be well bal- 
anced, and so as to be 
capable of having the 
wear taken up when it 
occur. The steam 
valves are provided with 
packing plates,which are 
adjustable by hand, to 
make them steam tight, 
as well as to secure a 
perfect balance. Each 


opens four ports; each 
is so set, that it is actu- 
ated by a rod in the line 
of its own centre; and 
all are but little liable 
to either wear or leak- 


"Ehe rock-shaft arm on 
the intermediate rock- 
shaft, seen in the large Fig. between the eccentric and the 
steam valve stem, assists in securing the quick opening and 
closing motion essential to a satisfactory distribution of 
the steam. 

The features which have now been described, are not 
necessarily distinctive of a “high speed engine.” А posi- 
tive motion valve-gear, and a good steam distribution, are 
desirable in such engines, and the first point is, in fast run- 
ning machines, an essential requisite; but the Allen engine, 
so far as it has been described, may be as well considered 
a slow as a fast engine. There are some details, to which 
we are now to turn our attention, which are essentially and 

uliarly characteristic of the class to which this machine 
15 assigned. Among these points аге the strength and rig- 
idity of parts which distinguish such engines; the great 
nicety of fitting; the excellence of all material in every 
part exposed to the straining action of inertia, and the 
minor but yet important modifications of details to ада 
them to service in a machine, in which the slightest play in 
joints or bearings will be certain to make trouble, The 
bed is of peculiar design and is enormously stiff and solid, 
especially in those parts which take the stresses of the re- 
ciprocating pieces. It is broad and deep, with the line of 
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by a simple process, and applied his results to his practice, 
and that, subsequently, at his request, a distinguished ma- 
thematician, Dr. Barnard, President of Columbia College, 
attacked the problem by the methods of the higher analysis, 
and revealed the laws involved, and verified completely the 
work of the engineer. 

Тһе large engraving on page 276, represents one of three 
pairs of engines in use at the Willimantic Linen Company's 
mill. "They are 113% inches in diameter of cylinder, and 16 
inches stroke of piston; they make 350 revolutions per 
minute. ‘his is not considered a high speed for these 
engines, however, A considerable number of these engines 
have been used in the electric lighting service of large cities, 
to which service they were the first to be adopted for driv- 
ing large dynamos directly connected. Under some con- 
ditions, it is found that the weighted governor is too sensi- 
tive, or too much affected by inertia, to give perfect regula- 
tion. For such cases, Mr. Porter has designed an isochronal 
governor, which is free from this cause of variation. 

Engines of this class have many advantages, consequent 
upon their high speed; they are, other things being equal, 
more economical in the use of steam; they can be given a 
very much smaller fly-wheel; they have, in consequence of 
the enormously reduced weight of wheel, less friction; they 

-are more easily held to their speed by the governor; they 
are less subject to variation of speed between beginning and 
end of any one stroke; and they are usually less trouble- 
some and expensive to connect to the load than slow run- 
ning engines. "l'hese advantages are common to all classes 
of engines, as they are driven up to high speeds; the class 
here considered is simply better fitted to realize these 
advantages than the older forms of engines, because they 
are especially designed for high speed. The objection to 
the "high speed engine," is the increased risk of wear, and 
of accident due to their rapid motion, and especially the 
risk, that when accidents do occur, as they will now and 
then in the best regulated establishments, they may be 
vastly more serious than with engines working at ordinary 
speeds, The object of the precautions which are taken by 
builders of fast engines, are all directed to meeting this 
contingency, and to making their machines safe against 
accident. These precautions are seen to be the strengthen- 
ing, and especially the stiffening, of all the parts exposed to 
the stresses due to the action of inertia in the reciprocating 
pieces; the adjustment of all parts to each other in such a 
manner as to avoid spring; the use of the best material; 
an affective system of lubrication; and the securing of the 
most perfect workmanship. 

Watt once congratulated himself that he was able to get 
a steam cylinder that only lacked three-eighths of an inch 
of being truly cylindrical; the builder of the "high speed 
engine" of to-day works to the thousandth of an inch, in 
longitudinal measurements, and gets his cylindrical journals 
exact to the twenty thousandth, perhaps to the forty thou- 
sandth of an inch, a quantity which can be detected by a 
good workman. The contrast illustrates well the progress 
of a century in accuracy of workmanship where nicety is 
required. Such nicety, only, can make a fast running en- 
gine safe; such accuracy does make it safe, and such 
engines now do their work uninterruptedly, year in and year 
out, and are found to require no more than that ordinary 
care which all engines are expected to receive. 

A Porter-Allen engine, from the “ Southwark Foundry," 
supplied power to the Weston, Edison, and the Thomson- 
Houston Electric Light Companies, at the Railway Exhibi- 
tion, at Chicago, May and June, 1883. 


—— Boston Advertiser says: 
Frederick, Md., on Saturday night, a 
Sparrows that were roosting in a tree, 


sh sparrow must go. At 
ightning killed 200 of these 
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Parıs, August Ist, 1883. 

ARON the applications of electric accumulators, their use as a trac- 

tion power on tramways and railways has received especial atten- 
tion in England The different services that they can render have been 
explained by Dr. Siemens and Mr. Ayrton in various lectures, and the 
public has naturally placed a certain amount of confidence in the word of 
these savants, Public experiments were made in England some three 
months ago, but without any very notable results. Nobody doubts, at 
present, the possibility of drawing vehicles with the accumulators, but the 
question is, to know what weight must be used, and the cost.of the elec- 
tric horse-power per hour. 

The company that is working the Faure Sellon-Volckmar patents, 
under the management of M. Phillipart, has thought proper to make new 
experiments in France, and a car was run at night on the Paris tramway 
lines, to show the advantages of it for the omnibus company. It is a 
very seductive offer to replace thousands of horses by accumulators, and 
in the prevailing ignorance on the question, it is easy to make up calcula- 
tions in favor of electric traction. This is what M. Phillipart has done in 
a letter to one of the directors of the omnibus company, and as we do 
not share his illusions, we shall point out the weak and doubtful points of 
his arguments We will say at once, that we shall discuss the accumula. 
tors as they are, and not as they may be, for we do not despair of sceihg 
them being further improved. . 

M. Phillipart sets out from the fact ät the experiment, that an electric 
horse-power was employed during one hour per ton of the drawn weight, 
to make a trip of 11 kilometres, with a machine giving 70 per cent. of 
useful work; he admits that tbere is a loss of 25 per cent. of electricity, 
both, in charging and discharging. and we think this figure reasonable. 
A ton of accumulators, according to him, could give out 30 electric horse 
hours, which we believe a little exaggerated. If the weight of the boxes 
and liquid is considered, not much more than 20 horse-power per ton will 
be obtained. The dynamo machine. which works the car wheels, is put 
down at 2,500 francs for a power of from 12 to 15 horses; the mainten- 
ance and wear are insignificant, as we know; the important point is the 
price and maintenance of the accumu'ators. 

Here we differ in opinion; to give 600 francs per ton as the cost of 
accumulator plates of suitable sizes for electric traction, and to estimate 
the discarded positive plates at 250 francs per ton, is an indulgence in 
both exaggeration and its opposite. Copper is now 340 francs per ton in 
this market, and we think the manufactured plates cannot come to 600 
francs. Before putting a value on the used plates, it would be necessary 
to know their condition. Neither must it be forgotton that the boxes are 
relatively dear, and wear out very rapidly, Admitting a renewal of the 
positive plates every four months, M. Phillipart concludes that the net 
cost of maintenance would be 525 franes per ton, and with labor, 600 
francs. 

He does not speak of the patent royalties, nor the wear of the boxes, 
and thinks that the renewal of the plates could be made, weight for weight, 
which is very doubtful. 

"The company that has these accumulators in hand, is selling them at 
present, at the minimum rate of 3 francs per kilo—the divergence, as is 
seen, is sufficient to inspire us with some mistrust of the price of 600 francs 
per ton. 

The tramway car would be drawn by an electric traction engine, 2 
metres (78 inches) in width, by 4 metres (156 inches) in length, with a 
total weight of 8 tons, of which 3 tons are for accumulators. In this way 
a power of 90 horse-power per hour, would be available for a total weight 
of 15 tons (traction engine, car, with 50 passengers) during five hours, 
with a reserve of 15 horse-hour, Each traction engine would cost 
$2,000, and two would be allowed for each car, thus we should have an outlay 
of $1,000. The tramway cars make eight complete trips a day, and a team. 
of two horses only makes two trips, so that, at present, eight horses are 
employed to each car; not taking into account that they rest one day 
every five. I do not believe that horses and harness cost $4,000, as М. 
Phillipart says, but, at the outside, some $2,400; there would be, there- 
fore, considerably greater outlay, at first, for the accumulator's plant. 
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The estimates for working expenses, seem to us to be somewhat open 
to question ; the steam horse-power hour costs 10 centimes, in Paris, and 
not 5 centimes, so that the electric charging of the engine would come to 
20 francs, instead of to 10 francs. The cost of oiling and keeping up the 
dynamo machines, and the traction engines, would be upwards of 5 francs 
per day, per apparatus. As to the figure of 20 francs per day of running 
—representing the interest and sinking fund of capital, the maintenance 
of the accumulators, and general expenses—we do not think it at all 
proved. М. Phillipart thus arrives at fixing the expenses of the car, per 
day at 35 francs, but he takes care not to inform us of the present cost of 
the eight horses that he wants to replace, Не prefers to play with figures; 
thinks that the supplementary passengers in the traction engine would 
bring in 50 francs per day, and ends with the statement (which, coming 
from him, is not surprising), "Z may even be mistaken as to fifteen francs, 
and yet draw your car for nothing.” 

Such methods of discussion are not calculated to inspire confidence 
among serious people. It may be observed that the establishment of 
electric traction would cost 250,000 francs per line (?. It would be 
requisite to know something more about accumulators before embarking 
in such an enterprise. All we know of them at present, is of results ob- 
tainedinthelaboratory. After the failures, in Paris, of steam locomotives, 
and of compressed air and hot water engines, it is rather rash to speak 
about the infallibility of electric traction. We will not dwell any longer 
ca this subject, and let the reader form his own appreciation of the project 
from the Sgures given by M. Phillipart. 


There is a tendency to increased use of wires of silicon bronze in tele- 
graphic and telephonic lines, especially in France, Italy and England. It 
is <4 sane interest, therefore, to point out the essential principles of the 
patent of М. Lazare Weiller, which has been taken out under the title of 
~ Moticatixa in Methods of Manufacturing Copper or Bronze containing 
Касса.” Macters, that by their mutual reagents determine the pro- 
Suche of meta Sc sim, are pat in the metal while in a state of fusion. 
Tie neta yim. in turn, reduces the combinations of the silicium, 
wick dem cantine. witt the copper. 

Tie iret rerenmends tte following proportions: fluosilicate of 
prec 157. gues: gass із powder, (00 grams; chloride of sodium, 
25 gama “arras Á ма. 75 grams; carbonate of lime, 60 grams ; 
aad сас “Елу A arm, vss grams. Тһе mixture of these substan- 

a шім о retort, to a temperature a little below the 
+, react «m опе another, and it is then placed in a 
usas ж леле tad, when the combination of the silicium takes place, 
de алжасу wi. 

М. Ares Ent Ұға was to use pbosphor-bronze for light electric 
www, әл te saw that that metal, even when it admitted of being 
с гаљ WL very brittle and bad tempered, under changes іп 


waren. This defert was especially noticeable in Italy, where phos- 
enn tan had to be given up. Very remarkable results have been 


ey xc sur. Eso the пет temize, and on the same Italian lines, perfect sat- 
action Las bees expressed with its introduction. Without wishing to 
Fake yn wut. A theoretical considerations, it seems natural to suppose 
that гю, ice phosphorus, acts on oxide or sub-oxide molecules, which it 
* to free copper from. and that it substitutes silicide of copper for 
these impurities, on brings back the metal toa pure state. The superiority 
of si ed by its better adaptability to being worked at a high 
temperature, by its penetrating the metal better, and, consequently, insur- 
ing the indispensible homogenity. It may be said of silicon bronze, that 
it possesses the conducting qualities of the best copper, with the resisting 
qualities of the best iron, along with this precious peculiarity, that each of 
these advantages may be varied at will, at the expense of the other. 
Applied to aerial lines of telegraph, the present galvanized wires of the 
great lines, 5 millimetres in diameter, and weighing 155 kilos, рег kilo- 
metre,can be replaced by silicon bronze wires of 2 millimetres in diameter, 
weighing only 26 kilos to the kilometre; while the ordinary steel telephonic 
wires of 2 millimetres diameter, and 25 kilos to the kilometre, may be 
replaced by silicon wires of only 1,1, millimetre in diameter, and weighing 
8 kilos to the kilometre. Thus the weight of the wires may be reduced to 
a third or a sixth, thereby greatly facilitating the putting up of the wire, 


lessening the load on the posts and frames and lengthening the distances 
between them. The І у millimetre wire gives no bold for wind or ice. 
Distances of 300 yards, with 12 wires, have been tried at Rheims, and it 
was found that the noise from vibrations was less than from steel, thus 
doing away with the use of sourdines. From the reports of the use of 
this metal, especially from Italy, where it has been made on a large scale, we 
are led to believe that it is admirably adapted for aerial telephonic lines. It 
is true it has only been in use for a year, but no fault has yet been found 
with it, and a great many persons in a position to form an opinion, among 
others, the director of the Italian Telephone Co., praise it unreservedly. 

I have already spoken of the plan to form an electrical society in 
Paris, and of the difficulty to understand its utility. The statutes of the 
company which I have now before me, show that it aims principally at 
being an aid society. The committee, among other occupations (Art. 8), 
deliberates and acts on requests for pecuniary aid that may be addressed to 
it; the names of the assisted persons to be kept secret; it is also to keep 
posted as to all vacant positions and places that may be created, that 
electricians at home or abroad could fulfill. It requires a considerable 
modicum of majvefé to believe that such a society could render the slight- 
est service in France, where from the highest to the lowest, we push the 
spirit of independence to the utmost. Besides, Art. 14, which is as fol- 
A regulation will be drawn up by the management of the society, 

hich will be submitted for the approbation of the Minister of the Post 
Office and Telegraphs," denotes an intention on the part of the founders 
to have governmental influence predominate in the society. Under these 
conditions, we can hardly see the benefit that independent electricians 
could derive from such an institution; it would be sufficient to create a 
special bureau in the telegraph department, without at all asking for the 
subscriptions and adherence. of electricians, 

At the time of the International Congress of Electricians, in Paris, in 
1881, the question was asked whether aerial lines constituted a danger or 
a defense, in case of storm, for the buildings below them. M. Lartigues, 
who is at present director of the Paris Sociéte Générale des Téléphones, 
expressed the opinion that the houses on which the posts and bearers of 
the aerial lines are placed, were no more exposed than other houses to 
being struck by lightning. M. Helmholtz, without being so positive in 
this view, recommended that lightning rods should be placed at the 
extremities of the lines, and to put the iron posts and bearers in connec- 
tion with the metallic parts of the houses, and with the earth, so as to 
form a kind of lightning rod. Since that time meteorological observa- 
tions have not shown, as far as we know, that aerial telephonic lines are 
especially attacked by lightning, on the other hand, the accidents on tele- 
graphic lines have been very few. Still, there are many people who are 
afraid of using the telephone during a storm. With the design of reassur- 
ing these persons, M. Béde made some experiments at Brussels, during 
the great storm of June 3oth last, which we believe it useful to give a 
short account of. Placing the telephone at his ear, he heard a continuous 
noise, like that of a carriage; louder sounds were heard, however, at every 
moment, which he likens to the bursting of oil bubbles at one time, and 
again to a drop of oil falling on a red hot metal plate. This phenomenon 
came suddenly and well defined at each flash of lightning. and seemed to 
precede it, as far as can be judged when the impressions of hearing 
and sight have to be relied on. These same ‘‘crackings” have been 
observed when there was no lightning, but then they were weaker. 

During the storm some 600 falls of the electric alarms were observed 
in the Brussels central office, especially in the direction where the light- 
ning fell. Still, not a single telephonic apparatus was put out of order, 
not a single one of the 600 lines were made unserviceable, and not a house 
or a post was struck. There were only some sparks at the lightning con- 
ductors, and the alarms in the central office. 

It would be interesting, as a study of atmospherical electricity, to 
compare these effects with those produced in the telephone by the aurora 
borealis. 

Observations made last year, by M. de Lalagade, have shown that 
in the latter case, somewhat similar sounds to those pointed out by M. 
Béde were heard. The practical conclusion to be drawn from these ob- 
servations, is, that there is no danger whatever in using the telephone, 
even during the greatest storms, but doubtless further trial must be had 
before this view will be unreservedly accepted. 


\ 


ТИЕ ELECTRICIAN. 


ЕЕЕ 


M. Divers has been led by an examination of the reactions occurring 
in the Leclanché battery to propound a new theory of them. When the 
hydrochlorate of ammonia is made to act at the same time on the zinc and 
binoxide of manganese, hydrogen and ammonia are liberated, and the 
solution is charged with zinc and manganese ; the liquid deposits a brown 
substance on contact with the air, It is also ascertained that the binoxide 
is coated wh a compound of zinc and manganese, that is soluble in the 
hydrochlorate of ammonia. In the battery, we have, first, the primary 
action, just spoken of ; then, a secondary action, which polarizes the bat- 
tery and gives rise to a compound of zinc and the binoxide of manganese. 
The depolarization is next due to the action of the hydrochlorate on this 
compound. There is a liberation of ammonia, and formation of binoxide, 
änd of chloride of manganese at the same time, as a combination of zinc 
and hydrochlorate of ammonia. We do not believe it necessary to pursue 
the subject further, which is of interest to savants only. 

In concluding, I believe, it is worth while to mention an experiment 
that has been lately made in the workshops of the Paris 
Électrique, with a machine, which has some novelties, introduced by М. 
Gramme, an effective power of 31 horse was electrically transmitted, the 
power was measyred on the breaks, the generating machine took 48 horse, 
which gives a practical product of over 64 per cent. I confine myself to 
mentioning the fact, as I trust to send you exact details shortly. The 
electro-motive power was about 900 volts, and the intensity 30 ampéres. 

Рн. DELAHAYE. 


FROM OUR SPECIAL CORRESPONDENT. 


Vienna, August sth, 1883. 

To the Editor of the Electrician г 
DM SIR :—A short walk from the city through the promenades 

and drives of the park, leads to the “ Rotunde,” the fine looking 
permanent building in which the coming International Electrical Exhibi- 
tion is to be held. Тһе exhibitors being very much behindhand with 
their exhibits, the opening had to be postponed until August 16th ; there 
are, therefore, at present, very few exhibits in place. The general 
arrangement of the exhibition, however, presents some points of interest. 

"The centre of the building is covered with a huge dome, the inside of 
which is to be illuminated with a large number of arc lights, arranged in 
circles, one above the other, the whole having the appearance of a huge 
electrical chandelier, Directly under the dome, and surrounded by trees 
and shrubs, is a fountain arranged in several circular cascades, to be illu- 
minated with electric lights, from the inside and outside. In one end of 
the galleries, surrounding the dome, is a library and reading room con- 
taining works on electrical subjects only. Next to the library are several 
series of telephone rooms, in which are a large number of telephones 
connected with the opera house, theatres, and several concert halls in 
the city. In the other end of the galleries is built a small theatre, which 
is to be lighted entirely with the incandescent light, to show its advan- 
tages in producing certain stage effects. Among other attractions, is a 
series of illustrated lectures on subjects pertaining to electrical science, to 
be given in this hall several times a week, by distinguished electricians, 
among whom are Sir Wm. Thompson, and Sir Wm. Siemens. 

In one of the galleries is a series of rooms, decorated in various 
styles, the different rooms of a house, to show the applica- 
tion of incandescent lights for interior illumination of dwellings In the 
courts, between the dume and the galleries, are the boiler house, a build- 
ing for illustrating the transmission of power by electricity, a small 
theatre, and the accumulators. 

An electric railway connects the exhibition building with the horse car 
lines and elevated railroad. The rails are used as conductors of the cur- 
rent, and to avoid accident to horses and carriages at the street crossing, 
the rails at that point are insulated from the others, the current being 
conveyed by conductors under the rails, the momentum of the cars carry- 
ing them over the crossing Another interesting feature of the exhibi- 
tion, showing the application of electricity as a power, is the transportation 
‘of the coal from the railroad depot to the boiler house over a portion of 
the building, by wire rope carriers driven by electric motors. 

CARL HERING, 


THE SOUTHERN EXPOSITION AT 
LOUISVILLE. 


LOUISVILLE, Ky., Aug. 22, 1883. 
To the Editors of The Electrician x 


Possibly the most attractive feature of the great Southern Exposition 
at Louisville, Ky., is that of electric illumination and of electric trans- 
mission of power, Тһе Edison Electric Light Company, of New York, 
аге under contract with the Exposition Company to light the main build- 
ing, a structure with an enclosure of about 500,000 square feet, This 
company is to furnish 4,600 incandescent lamps of sixteen candle power 
each, for which it receives five cents a night for each lamp, or $23,000 for 
100 nights. In order to do this, they have installed a plant, embracing 
fifteen dynamos, capable of furnishing 300 lights each. To drive these 
machines are a Corliss engine of 500 horse-power, three Armington-Simms 
engines, same as used by the Edison company іп its famous New York 


The Edison company elaims that it is not an exhibitor, being under 
contract to illuminate the building, and, therefore, it has made no attempt 
at elaboration of fixtures and surroundings. It would not be fair to 
criticise the success of the lighting of this vast space at present, as the full 
complement of lights have not yet been placed Тһе value of this plant, 
including cost of construction, is said to exceed $75,000. The incandes- 
cent light in the art gallery, which is an annex situated some 300 feet 
from the main building, attracts attention. 

At the present time there is but one electric light company as an 

exhibitor. The United States Electric Lighting Company, of New York, is 
making an extensive display of its machinery for the production of both 
arc and incandescent light, and the electrical transmission of power, By 
the terms of the contract between the Exposition Company and the Edison 
company, no arc light is permitted within the main building, and, therefore, 
the United States company's exhibit of arc light is confined to one of the 
annexes, and to general illumination about the main building. This 
company exhibits one arc machine with a capacity of 50 lamps, or 100,000 
candle power. 
Another electric light company, the Jenney, of Fort Wayne, Ind., has a 
contract with the Exposition Company for lighting the immediate exterior 
of the main building, and Central Park, which is adjacent. - This company 
has been doing business but a short time, It receives 35 cents per lamp 
per night for 75 lamps, which number is furnished by five dynamos, with 
a nominal capacity of twenty lamps each. 

In the matter of electrical transmission of power, the Electric Trans- 
portation Company is making a grand success, having constructed a rail- 
way around the park nearly one mile in length. This is the same exhibit, 
however, that was made at the Chicago Railway Appliance Exposition, of 
which some account has been given. There is this difference, however, 
between its exhibit at Chicago and the one made here: the former was an 
elevated railroad, so to speak, while this is a veritable railway on the 
ground, its track being of the same construction as that of an ordinary 
narrow-gauge railway. In addition to its engine, it draws two coaches with 
a capacity of fifty adults. For the propulsion of this railway train, a 
Weston motor of 16 horse-power is used with perfect success and great 
economy, since, at no time, is there a demand for more than five or six 
horse-power to drive the train at the rate of twenty miles an hour. The 
gearing, however, is constructed to give a speed of twelve miles per hour, . 
This railway is certainly a complete success, and serves to show the great 
possibilities of the early future. Hundreds of persons are daily carried 
around this beautiful park at lightning speed with an unseen hand, and 
apparently without the aid of any power whatever. 

The American Electric Light Company is preparing to make an 
exhibit of its system of illumination. 

-The Southern Exposition, when all these electric light companies have 
their machinery complete for performing their respective parts, might well 
be called an electrical exposition, Yet all its departments are so com- 
plete and of such magnitude as to make this exposition far superior to 
anything of the kind ever produced in this country, excepting only the 
Centennial of '76. FL 
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THE UTILIZATION OF THE WIND FOR PRO- 
DUCING ELECTRICITY FOR THE SUPPLY 
OF CITIES, TOWNS, AND VILLAGES. 


A CORRESPONDENT of the London Eketrical Review gives the 
following suggestions on the above subject : 

To employ the power of the wind and the tide for the production of 
electric energy, has often been spoken of, and is now occasionally talked 
about. There may be better plans than those I am about to submit to 
you. Ihave never seen but one plan for utilizing the power of the sea. 
It is the irregular force of both wind and tide that has to be overcome to 
make either practicable for the purpose of driving dynamos or magneto 
electric light machines. 

There is, at the present time, a number of windmills to be seen in 
different parts of the country, especially in Kent, for the purposes of 
turaing millstones and pumping water. 

At first sight it seems that nothing could be more easily and cheaply 
erected than such a contrivance for the purposes of electric generation, 
and this would be so if the wind always blew with the same force ; but as 
it does not, this falling off in wind pressure forms one of the greatest ob- 
stacles in using the power of the wind for the driving of generators of 
electric energy. 

That there is a very large amount of power generated when there is a 
moderate breeze blowing, is proved by seeing three or four pairs of mill- 
stones driven at the same time in a single mill. 

There is a mill situated between Ramsgate and Pegwell Bay that 
drives four pairs of millstones, and yields, I believe, about twenty-four 
horse-power. There is also another mill of a similar kind, situated near 
tbe estate of Sir Moses Montifiore, on the East Cliff, Ramsgate, of about 
twenty borse-power. 

Those mills, and the cliffs with the sea beneath, suggested to me 
several years ago how easily and readily power might be obtained with 
great constancy for the driving of electric generators. I will, therefore, 
lay before your readers the plans that suggested themselves, and the way 
in which they could be carried out to a practicable and, I believe, a profit- 
able issue, at or in any place where the land stands high, or near the sea, 
or in close proximity to a water stream. Plan 1: It would be necessary, i 
in the first place, to construct a reservoir at the bottom of a cliff, to be 
filled with water when the tide was high. At the top of the cliff could be 
dug another reservoir. This upper reservoir would be filled with water | 
pumped up from the lower reservoir by means of wind engines, and by 
either centrifugal or reciprocating pumps, Thus the water would be lifted 
tittle or much, just as the wind blew, to be allowed to fall again through | 
pipes and drive suitable turbines, and those turbines again driving the 
electric generators. It would be also advisable to have a suitable steam | 
engine for occasional pumping when the wind did not blow. By the | 
above means a constant source of power would be supplied. At times, 
when the wind blew more than usual, there would be much more water | 
pumped up, and, therefore, the upper reservoir should be much larger than ; 
the lower one, as the lower reservoir could be filled every high tide, if! 
Thus the electric energy could be used either direct 


found necessary. 
from the machine, or stored in accumulators, or the two used together ; 
If a small stream of water was near, it could be employed 


during night. 
‘The water, as 


to fill the upper reservoir, or ty assist in keeping it filled. 
it fell from the upper to the lower reservoir, would be constantly pumped 
up again, and thus the irregular force of the wind might be utilized in 
bringing about a very constant available force, which is so necessary 
either for the utilizing of electricity direct or for the charging of storage 


batteries. 
Plan 2: In i-olated places, or otherwise, where a reservoir sould not be 
constructed, wind power might be utilized thus: Erect a wind engine or 


two. and by this means raise a weight (say a large iron case. filled with 
either sand, or stones, or earth», or it might be so made that it could have 
iron weights packed in. This weight might be increased to many tons, 
depending upon the horse-power required out of its descent. This weight 
must be so arranged that it can be lifted through a given height. and 
when driving power is required, by allowing it to descend; its falling | 


power could be given out by means of a chain, or rope, suitably attached, 
50 as to drive а dynamo machine and be used direct, or for tbe charging 
of storage batteries. By this means, it appears to me to be practicable 
to utilize an irregular natural force and bring about a constant force. 

I feel that many will say that this is a very primitive way of going to 
work; nevertheless, it is a means of utilizing those natural forces so often 
talked of for the production of electricity. A. JmJARMAN. 


ELECTRICITY FOR A HORSE. 


es Ar Ur three weeks ago you had an item in your paper telling 

about a new scheme for curing balky horses. It was an electric 
battery to be placed in the buggy, with wires running to the horse's bit, 
and when the horse balked, the instructions were to touch a button with 
the foot, when the electric current would go to the horse’s mouth, take 
his attention from his balkiness, and he would get along all right. 
you remember such an item?" 

The editor scratched the bald spot on his head, looked wise, and 
he did remember something about it, and asked the visitor if he 
purchased a battery and tried it. 

** Tried it!” said he, as he picked up one of the crutches and fixed 
the splints on his sprained arm. ‘‘ Yes, sir, I tried it, and it is a wonder 
that I am spared to come in and maul you. I live out near Eagle, and 
have got an old mare that has been balky off and on for sixteen years. 
I read about that battery, and sent to Chicago and got one, and rigged 
it up in the bottom of a wagon, and fixed the wire in the bit just as you 
said. One morning, about a week ago, I hitched up the old mare to take 
a few cans of milk to the cheese factory, and I was afraid that she 
wouldn’t balk so I could cure her. Well, I got almost to the cheese fac- 
tory, and the old mare balked. I touched the button with my foot, and 
I could see that the old mare got the shock, because she stuck up her ears 
and shook her head. Just as I stepped on the button again, to give her 
the second dose, she switched her tail around and caught the wire, which 
was quite slack, and wound it around her tail about four times, and my 
foot was on the button. Oh, how she kicked. I forgot to take my foot 
off the button, in the excitement, and kept the electric current going. and 
the air was full of heels and pieces of wagon, and milk cans, and me. 
She seemed to have the strength of a hundred horses, and it seemed to 
me as if the whole conveyance, horse and all, went over the trees as 
though carried by a cyclone. I and the wagon came down first, and then 
it began to hail milk cans and rain milk, and the old mare stood there 
with the ccpper wire wound around her tail, kicking and pawing milk cans 
and tipping pieces of wagon on me. The boss of the cheese factory got 
me by one leg and pulled me out of the wreck, and one of the neighbors 
got hold of the battery and pulled the wire off from around the mare's 
tail, and she went to eating grass, and drinking some of the milk that had 
collected in a hole in the road, and they got me home, and I have been 
in bed ever since till this morning. I came in on the train to see what 
you would give to settle. I don't want to be hard on any man that is 


| struggling along to build up a business, but it does seem to me there 


ought to be a responsibility somewhere for such outrages.” 

The editor looked wise some more, and finally told the man that if he 
had not paid a royalty for the use of the electric balky horse persuader, 
he was liable to be arrested by a United States marshal and taken to 
New Jersey for trial on a charge of infringement on a patent, and that 
it would cost him thousands of dollars. —Peck's Sun. 


Рол says:— The London Lancet notes a very important new de- 
parture in medical science. Dr. De Watteville has been appointed phys- 
ician, at St. Mary's Hospital, to the electro-therapeutic department. In 
other words, the most progressive and successful of the smaller London 
hospitals has, after a long struggle, elevated electricity as a medical agent 
into the sphere of accepted and acknowledged science. The experiments 
of Dr. de Watteville with electricity were for a long time derided by the 
medical faculty, but now he is accepted as one of the highest authorities 
in all nervous diseases. He has been ten years in accomplishing this 
result. 
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THE NOTHOMB LAMP.* 


HIS incandescence lamp is distinguished from its predecessors by 

the nature of the incandescent filament and the mode of manufac- 

ture. This filament consists of cellulose carbonized іп a carbureted 

atmosphere which impregnates it with carbon. It is one millimetre wide 

and y4ths of a millimetre thick; its length depends on the luminous in- 

tensity required. The atmosphere of the globe of glass in which it is 
inclosed consists of azote, hydrogen, or any other inert gas. 

The filament is fixed to conductors by means of a special kind of 
cement, composed of a mixture of spongy platinum and an organic sub- 
stance, molasses or sugar, which on carbonizing forms carbon of very 
close texture and great consistency. The duration of the lamp, accord- 
ing to the experiments made, should be from 800 to 1,000 hours; the 
luminous power 30,.50, or 100 candles; there are thus four types, A, B, 
C, and D, which work with currents of from one to three ampéres, and 
electro-motive forces of from 45 to 100 volts, according to the luminous 
power. 

By calculating the expenditure of energy corresponding to these con- 
stants and comparing it to the luminous power, we see that the Nothomb 
lamp, like all the incandescence lights, gives a light of from 250 to 300 
candles per horse-power of electrical energy. 

The type, D, of 300 candles, has three filaments, it requires 100 volts 
and nine ampéres, or 300 volts and three ampéres, according to whether 
the three filaments are coupled in series or parallel. While adopting the 
horse-shoe form of filament, the inventor acknowledges that the best re- 
sults have been obtained from the spiral ones. The same effect has been 
noted with incandescent conductors formed of spirals of platinum wire, 
which require a smaller amount of electrical energy to bring them to a 
certain degree of incandescence when they are coiled into a spiral than 
when they are straight or merely loop-shaped. It is probable that the 
difficulties in manufacturing the spiral carbon filaments alone prevent 
their employment for industrial purposes, for they would effect a real 
economy of motive power, a most important point in electric lighting by 
incandescence. 


--- EXECUTION BY MEANS OF ELECTRICITY.—An English con- 
temporary reports, that/Sir W. Harcourt was subjected to some consider- 
able amount of questioning in the House of Commons, the other night, 
as to the recent unfortunate circumstances attending the execution of a 
man named James Burton at Durham last week, the facts of which were 
reported in the daily papers. Mr. Cowen asked the Home Secretary 
whether *' some more scientific mode of killing criminals by electricity or 
poisoning could not be adopted," in place of the ordinary procedure as 
entrusted to the hands of Marwood at the present time. This matter has 
been the subject of some considerable discussion and thought at different 
times, and we believe that numerous devices for despatching criminals 
rapidly and painlessly have been invented, but upto the present they do 
not seem to have emerged from the laboratory stage. In all probability 
capital punishment will be abolished before electricity is summoned to the 
aid of the executioner. 


WAUSCHAFF, of Berlin, has lately made a piece of apparatus 
for registering earth currents. It consists of a very delicate galvanometer 
inclosed in a case, with a clockwork arrangement for moving a photo- 
graphic plate steadily downwards. A fine ray of light is reflected on to 
the galvanometer mirror by a total reflection prism, and is focused on the 
photographic plate. The speed of the movement of the plate is 80 mm, 
per hour, thus allowing variations from minute to minute to be observed. 


* From London Electrical Review. 


SPARKS. 


—— THE PATENT INTERFERENCE CASE of N. S. Keith, of the Ameri- 
can Electric Storage Company of New York vs. Charles F. Brush, of the 
Brush Electric Company of Cleveland, O., has been decided in favor of 
Brush. М 


—— A CURIOUS DEFENSE AGAINST THUNDERBOLTS.—In the French 
villages in the Province of Quebec, upon the front door of the houses of 
the habitants is inscribed: ““ Arretez, le sacre coeur ote Jesu est avec moi,” 
which the devout people consider an infallible defense against lightning. 


—— PROF. HARRIS, of the Concord school of philosophy, says: 
“ That which should be continued by its environment might be still finite 
if it would arrive at an environment of a different kind, which did not con- 
And right in the face of this statement the telegraph operators 


——— A TIPSY YOUNG GENT, hailing from San Diego, while stagger- 
ing through the streets of Los Angeles one night recently, was consider- 
ably confused at the number of electric lights visible, and managed to 
blurt out: ** How many blamed moons do they have in this country any- 
way ?”"— Semi- Tropic. 


—— IN THE PATENT interference case of Weston against Sawyer and 
Man, of New York, involving priority of'invention for improvement in 
the art of manufacturing carbon conductors for incandescent lamps, the 
Examiner of Interferences has rendered a decision awarding priority of 
invention to Weston. 


—— Tue BOARD оғ EXAMINERS IN-CHIEF of the patent office has 
rendered a decision, reversing a former decision of the Examiner of Inter- 
ferences, and awarding priority of invention to Thomas A. Edison for an 
** incandescent conductor for an electric lamp formed of carbonized paper.” 
William E. Sawyer and Albin Man contested Edison's claim. 


—— IN A LETTER to the Tribune, describing Krupp's great estab- 
lishment at Essen, Mr. Robert Porter states: '' The establishment has its 
own water and gas works, and besides the electric lights there are nearly 
25,000 burners. The firm have their own chemical laboratory, photogra- 
phic and lithographic establishment, printing shop and bindery. There 
are about 5o miles of telegraph and 35 telegraph stations belonging to the 
establishment." 


—— THE BEST METHOD of treating clear glass globes, to cut off 
the glare from arc lights, is to paint them with a mixture of white zinc 
and turpentine ; under no circumstances use either white lead or any oil. 
By varying the proportion of the zinc, the preparation will slightly ob- 
scure the globe, or make it dead white. Whiting and glue is frequently 
used for this purpose, but it is fit only for inside lamps, and cannot be 
put on asevenly as the zinc. This mixture is suggested for skylights and 
greenhouses, 


— “ISTHE MAN MAD?” “Ко, the man is not mad.” “ Then 
what makes him yell so?” “Не is talking to a man amile away.” 
“Through that little instrument?” ‘‘ Yes, through that instrument of 
torture called a telephone." * Will he make the mana mile away hear?” 
“Certainly he will. But he could do it just as easily by yelling out of a 
window.” ‘‘ Why, does not the telephone work?" “Мо, it does not 
work; the man using the telephone works; jot that down in your mem."— 
Hartford Post. 


—— Nature says:— The telegraph has made another step in advance 
in China, It has had the honor of being mentioned in a memorial to the 
throne. Li Hung Chang recently mentioned, in a report to the Emperor, 
that he received certain information by telegraph. And, more wonderful 
still, that mysterious and awe-inspiring document, an Imperial decree, 
written with the vermilion pencil, has actually been despatched by tele- 
graph—for the Viceroy of Canton reports recently, in a memorial, that a 
decree had been conveyed to him in this way. 
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— AN ELECTRICAL OMNIBUS was recently tried on the Cour de 
Carrousel, Paris, before M. Cochéry, to prove the facility with which this 
sort of carriage is handled, in spite of its immense weight. ‘The trial, 
which took place in the busiest hours of the day, attracted much notice 
from the passers-by, and was generally deemed satisfactory. 


--- М. Mermer has recommended, in the Chromigue Industrielle, 
the use of nickel crucibles instead of silver, in chemical manipulations. 
They are slightly attacked, it is true, by melted potash, but silver itself is 
not indifferent to this action. They cost, at first, much less than silver, 
and, moreover, they have the great advantage of melting at a higher tem- | heat 
“perature, It often happens, in fact, that inexperienced chemists melt 
their silver crucibles in heating them over a gas lamp; such an action is 
mot to be feared with nickel crucibles. 


—— DURING A RECENT SHOWER the lightning struck a dwelling house 
in Norwich, Conn., not, however, doing serious damage to the building. 
In leaving the house the electric fluid leaped across an interval of a foot 
to an iron service pipe, which protruded through the basement wall, and 
to which asmall hose is attached for sprinkling the lawn. Thence it 
passed along the pipe, through the house and under the ground, to the 
‚street, 75 feet distant, where it burst the main pipe in a half dozen ormore 
places in a distance of 150 feet, cutting off the water supply of the entire 
neighborhood. 


--- Revue Scientifique the Chevalier Frédéric Franchetti, 
engineer at Leghorn, has referred М. de РагуШе to a curious passage in 
Galileo's ** Dialogues” touching а possible early origin of the electric tele- 
graph. In the dialogue Sagrado says, that he calls to mind a man who 
wanted to tell him a secret which would give him the power, by means of 
а certain sympathy of magnetized wires, to speak to any one two or three 
thousand miles off. The bargain, however, fell through, as the inventor 
would not try any shorter distance, and Sagrado declined to go to Cairo or 
Muscovy to try the experiment. 


— Ам ENGLISH PAPER states, that on one of the telegraphic systems 
in France, a modification of the Blake transmitter has been introduced. It 
consists in replacing the microphonic system of Blake by a system com- 
posed simply of a ring of cork, behind which is placed a grill of five car- 
bons, of which two are fixed and three movable. By this method very 
satisfactory results have been obtained, these micro-telephones having 
worked for nearly a year without requiring once to be touched. M, E. de 
Та Bedoyére advocates the employment of the cork membrane, which gives 
much greater clearness to sounds and speech than the deal disc. This as- 
sertion is supported by numerous experiments which have been made with 
membranes of various kinds. 


— AN ENGLISHMAN, traveling around this country, relates two of 
his experiences, which are of interest to many of our readers. In journey- 
ing from Boston to New York, he traveled from Fall River to New York 
оп the steamer Pilgrim, which is illuminated by the Edison lights. After 
an enthusiastic description of the steamer, he said :—The air is good, and 
this is due, in part, to the fact that the use of the incandescent electric 
light in all parts of the ship leaves the atmosphere uncontaminated by 
those vapors and impurities which are thrown off from lights produced by 
combustion. And the incandescent light is so convenient! You enter 
your stateroom, turn a little key in the bracket on the wall, and—presto ! 
the place is filled with a clear, white light. This is very different from 
the experience you have sometimes had when your last match failed you, 


and you had to wait for light until the servant responded to your | cı 
summons. The effect of the electric-arc lights on Brooklyn bridge, | 


while entering New York harbor, is thus described:—As we steamed 
toward the city the flash of a gun from Castle William, the heavy report 
and its echoes, and the slow descent of the national ensign from the tall 
staff on Governor's Island marked the hour of sunset. Suddenly the | 


electric lights on the great suspension bridge, beyond the island, flashed | 


into brightness in rapid succession, forming a brilliant arch across the | 


river, and seemingly just above the island. І am tempted to call it a fairy | 


spectacle, but the expression is trite. 


—— AN EXPERIMENTAL rower, to be used for testing the availa- 
bility of the clectric light in light-houses, will be erected shortly at the 
light-house depot at Tompkinsville, S, 1. 


— THE FOLLOWING is the tenor of the French ministerial decree, 
laying down the programme of the competition for the Volta prize in 
1887 :—Whereas at the commencement of this century the Volta pile was 
looked upon as the most admirable of scientific instruments, by means of 
which, with or without the assistance of new sources of electricity that 
have been discovered later on, electricity has given to the applications of 

heat the highest temperatures, to those of light foci of an intensity that sur- 
passes the intensity of all artificial lights, to the chemical arts a force which 
becomes useful in galvanoplastics and in the working of metals, to physi- 
ology and practical medicine instruments of great efficiency ; whereas it 
has brought into being electric telegraphy and telephony ; whereas this 
pile forms the most delicate, and in some respects, the most powerful me- 
chanical agency, and has become, or seems likely to become, the most 
powerful of industrial agencies ; and whereas it is thenceforth most essen- 
tial that the scientists of all nations should be called upon to compete 
together in developing the most useful applications of electricity ; the 
Minister of Public Instruction and Fine Arts orders as follows: (1) In 
December, 1887, will be awarded the prize of 50,000f., founded by the 
decree of June tr, 1882, in favor of the author of the discovery by which 
electricity is to be made economically available for one of the following 
purposes, viz., as a source of heat, of light, of chemical action, of me- 
chanical power, as a means of transmitting despatches or of treating dis- 
eases : (2) Scientists of all nations are to be eligible as competitors ; (3) 
"The competition is to remain open until June 30, 1887 ; (4) The Minister 
of Public Instruction is to appoint a committee to examine the discovery 
specified by each of the competitors, and to ascertain whether it complies 
with the programme of the competition ; (5) The report of this committee 
is to be published in the Journal Officiel. 


— THE Boston Herald says: It is proverbial that discoverers of 
valuable inventions rarely reap the profits of their own genius, and there 
came near being a forcible illustration of the rule, in this city, the other 
day. Some six months ago an humble electrician in this city, devised a 
couple of chemical batteries which, he claimed, were superior and cheaper 
than anything which had been heretofore produced in the electrical branch 
of science. One of them was a gravity battery with a closed circuit, cal- 
culated to work all kinds of telegraph lines, fire alarms included ; and the 
other was a carbon battery, intended for railroad and other signals, 
annunciators, telephones, electric gas lighting, etc. The attention of the 
Western Union officials in New York was called to both inventions after 
they had been duly patented, but they treated them with apparent indiffer- 

ence. In the meantime the inventor formed the acquaintance of a well- 
known ex-city official, who in turn consulted a prominent lawyer and 
expert in electrical matters concerning the inventions. They realized at 
once that the discovery was a valuable one, and immediately a small com- 
pany was organized for the manufacture of the batteries. The gravity 
battery was discovered to be so superior and economical that it was imme- 
diately adopted, to the almost total exclusion of others, by the fire depart- 
ments of Boston, Somerville, Malden, Medford, Lynn and Providence, 
and it is also undergoing satisfactory experiments in New York and other 
cities. Furthermore, during the same period, it was tested for general 
telegraphic purposes, and found to be so superior, both in a working and 
saving sense, that the Western Union Telegraph Company 
to take not only a lively interest in the matter, but undertook to buy out 
the whole company. The carbon battery had in the mean time been suc- 
developed, and adopted for signaling purposes on many of the 
leading railroads of the country, and by one of the leading electrical gas 
lighting companies. Without realizing the value of his discoveries, the 
inventor came near selling them out to the Western Union, and if the 
‘company had been successful in its negotiations it would have secured in 

, for a mere song, an invention which an expert elec- 
has estimated would be a saving on batter account of nearly 
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—— THE SCARCITY OF GENTLEMEN at a neighboring summer resort 
was so apparent that a Boston lady telegraphed to her husband: '* George, 
bring down a lot of beaus for the hop this evening." Thanks to the tele- 
graph manipulator, George arrived with a “рос of beans.”"—Boston 
Courier. 

—— ALL ох ACCOUNT OF THE OPERATORS’ STRIKE. — To illustrate 
how easily any one сап be a telegraph operator, the Philadelphia Mews 
gives these as specimens of the way messages are transmitted at one 
Western Union office іп that city: '' бо Anters Hotel " for '' Planters’ 
Hotel;" ** A. L. Legpenny " for “ Allegheny;" '' Dr, Excelsior, No, 34 
South 3d street," for " Drexel & Co ;" '' Cog in paste” for '' Come in 
hast “66 Casco, Phila,” for ** P. Р. Car Co., Phila Elbow саг" 
for ® Е. L. box саг." Among the blundering despatches of the strike was 
one sent by a Long Branch hotel keeper for five hundred loaves of bread 
and two hundred pounds of coffee. It was replied to by a brief message: 
** Will send your bread, the coffee is on the way.” ‘The despatch as sent 
read: * Your brother is dead, the coffin is on the way." It is added that 
a hearse waited at the Long Branch railway depot that night, and the 
inn-keeper’s family were there, in two carriages, in half mourning. 

—— ARTICLES OF INCORPORATION were filed, Aug. 22d, with the 
Secretary of State, at Albany, of the Electrical Conduit Construction 
Company, with a capital stock of $1,000,000, divided into 100,000 shares. 
The incorporators are H. W. Pope, Vice-President of the Manhattan 
District Telegraph Company, of New York; A. В. Chandler, of the Ful- 
ler Electrical Company, of New York; H. W. Fairbanks, Superintendent 
of the Postal Telegraph Company; C. A. Brown, Manager of the Western 
Electric Company; S. F. Kneeland, of New York; Prof. Elisha Gray, 
and D. N. Hurlbut, of Chicago. The object of the company is the con- 
struction of underground telegraphs and telephones, which, under the 
patents owned by the company and endorsed by the most eminent and 
practical telegraphers, can be done with greater economy than by any 
device yet known. The inventor is D. N. Hurlbut, a well-known telegra- 
pher, of Chicago. 

——— WHILE AN ORGAN GRINDER was turning out discords on Fifth 
Avenue, with an evident purpose of compelling those who * know the 
value of quiet and happiness " to hire him to move on, the financial agent 
of the concern climbed a telegraph pole and broke his cord. If the tele- 
graphers' strike had been unanimous, no one knows how long the monkey 
would have resisted the invitation to come down and have the '' missing 
link" (in his chain) repaired, but in climbing around the cross bars, he 
made a cross from one wire to another, and was evidently much disturbed 
by the of shocks which he received, His feelings may be 
expressed in a revised version of the old rhyme : 

If am Darwin's granpa, 
Why then, don't you see 

"That what's a shock to man and beast 
1s a double shock to me. 

Feeling that it was no place for him, he came down as willingly as 
Davy Crockett's coon. 


— Tue VICKSBURG (Miss.) Herald records a remarkable death by 
lightning at Point Coupee. Mr. George Claiborne, postmaster at that 
place, started the other evening for a steamboat at the landing, followed 
at a short distance behind by two negro men on mules, carrying the mails. 
When nearly to the boat he was seen to fall to the ground suddenly, be- 
meath a white blaze of light that hovered around him for an instant, and 
the two negro men at the same time were hurled off their mules to the 
ground. Those on the boat who witnessed the phenomenon rushed 
ashore, and, almost at the same moment, the two recovered their 
feet, and came up to where Mr. Claiborne had fallen. They found him а 
corpse, black as ink all over. An examination of the body disclosed the 
fact that the electric fluid had penetrated the body in two currents, pene- 
trating his right and left breasts respectively, and making two apertures 
where they entered, as bullets would have made. A lot of silver coins in 
One of his pockets were melted and fused together. The sun was shining 
in an unclouded sky at the time. Some weeks ago two men were simi- 
larly killed under a tree at Bay St. Louis, being struck dead by lightning 
while the sun was shining. 


BUSINESS ADDRESSES. 


Bahr & Zahn, Manufacturers of Electrical and Telegraph Instruments, 

Battery Supplies, 108 Liberty Street, New York, 

Bradford, O., Solicitor of American and Foreign ees pases e 
Block, corner Washington and Meridian Streets, Indianapolis, Ind. 


Da gi nd nes ke тили 
ew 
Telegraph and Telephone Poles; Pins and Brackets, 


Dow, George 

Painted and plain, North Epping, N. H. 
Fairman, James F., Telephone, Telegraph, and Electric Light 

and Apparatus, Inventor's Institute, Cooper Union, Now York City. 
Pearce & Jones, Telegraph and Electrical Instruments and Supplies, 

4 866 John Street, New York, 

Fraleigh & Kyle, Telegraph and Telephone Line Constructors, 

23.8 25 Dey St, N. Y. 


BERLY'S 
Universal Electrical B Business Directory 
ADVERTISER, т FOR 1683-4, 


Revised and Enlarged, will issue late this 

Fall, in London, for 1883-4. Price, $3.00. 

Subscription List open. Copies of 1882-3 

edition, $2.50. Advertisements and cards 

still received, Address, 

CUMMING & BRINKERHOFF, беп! Agents, 
219 East 18th St., New York. 

W. DAWSON & SONS, Publishers. 


TOWERS ann MASTS 
„FOR ELECTRIC LIGHES.< 
Any Height from 52 % 300 Feet, 


PRICES FROM $85.00 UPWARDS. 


Correspondence Solicited. 
GEORGE S. BOWEN, - ELGIN, Ill 


ALFRED F. MOORE, 


INSULATED WIRE“ 


Electric Light, 
Telephone, 
Telegraph, 


WIRE. 


OFFICE, ANNUNCIATOR, AND MAGNET WIRE. 
Flexible Cordage, &e., бс. 
200 & 202 N. THIRD ST., - Philadelphia. 
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BUSINESS NOTICES. 


‚advertisement, ee 
ЕЕЕ 


deliverable on board the cars in Chicago, CET ad ades erred os 


(E W. MEVER, of No, 11 Dey St., N. Y., whose advertisement 

on another has recently fitted up a variety of new 
шада ытын, substantial cabinet, with a 
book of instruction for the use of teachers and students as a guide to self 
study and actual experimenting. Price, $15. 


THE PARKER GAS ENGINE. 
E cae ir} 
j , of ge & Co., sole manufacturers of 

for the United States. This engine is the one de- 
, in connection with the Yonkers Fuel Gas Works, 
1o know that orders to supply it can be promptly Bed. 


d eec еси 

current of sufficient power to operate three or four іпсап- 

lamps. Parties in want of an electric ji اشک‎ purpose 

do well to write to the above-named company bel their 
аса a А 


НЕ electricians of Providence have not only refused to allow their 


The Electric Storage and Light Co., 


Organized under Laws of Massachusetts, 


own the Patents for 


SEAURE'S STORAGE BAKERIES: 


—10R:— 
Electrical Energy Accumulators, 
—:POR — 


Massachusetts, Rhode Island, and Connecticut. 


| өтсе 95 Milk sts Boston, Mass. 


contained ín a beat ease, for 816.00; 


ALL KINDS OF EXPERIMENTAL APPA- 
RATUS TOR SCHOOLS. 


Address for circular, 
CURT W. MEYER, II Dey St., N.Y. 


Orders Receive 


foe Most KE ей 
Efficient Gas Engine 
Now in Use. 


Will be made in such sizes and 
numbers as may be required. It ік 
especially adapted to producing the 
electric current, either for eleetrie 
motors, running the electric light, or 
charging storage batteries. 

It is ignited by the electric spark, 
hy means of a small dynamo, rum by 
the engine Itself, and ік absolutely 
dangerless, not even a match being: 
required to light it. 

It enn be run either with ordinary 


seen in the Yonkers Fuel Gas Works. 


For further information, prices, 
&c., apply to the 


YONKERS MANUFACTURIN G CO., Sole Builder for the United States, 


No. 3 NEPPERHAN STREET, Near the Depot, 


Yonkers, N, Y., August 20th, 1888. 


CHAS. E. SKINNER, Agent. 
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HOLMES, BOOTH & HAYDENS. 


MANUFACTURERS OF 
SHEET BRASS, BRASS WIRE, RODS ax» TUBING, COPPER RIVETS ano BURS, 


Pure Lake Superior Gopper V Wire 


— ——« FOR ELECTRICAL PURPOSES. *• 


+> INSULATED ELECTRICO LIGHT + 


——ÀAND1— 


Patent “K K" Insulated Copper and Iron Wire. 


The Iron is Specially adapted for Telephone Use. 


No. 49 CHAMBERS ST., 
NEW YORK. 


No. 506 COMMERCE ST., 
PHILADELPHIA. 


No. 18 FEDERAL 8Т., 
BOSTON. 


Works nt Waterbury, Conn. 


>EQUITABLE< 


LIFE ASSURANCE SOCIETY. 


OF THE UNITED STATES. 
No. 120 BROADWAY, New York, 


JANUARY 1, 1883. 
(On 444 per cent. Basis.) (On 4 per cent. Basix) 
Assets, - $48,025,751 | Assets, - $48,025,751 
Liabilities, 37,367,076 | Liabilities, 39,949,454 


Surplus,- 810,658,675 | Surplus, - $8,070,296 


Ratio of Surplus to Liabilities of the leading life insurance 
companies on a four per cent. basis : 


Assrrs. LIABILITIES, 


vae 751 $99, em 
00200 396 
93; Li 


Борисов. КАТТО, 
$5,076,200 20.21 
7,040,213 16.09 
4,611,414 4.94 


The amount of New Business transacted іп 1882 by the 
Equitable Life Assurance Society exceeded the largest business 
ever done by any company in one year. 


INDISPUTABLE INSURANCE 


AND 
PROMPT PAYMENT OF CLAIMS. 


The Equitable having declared its policies, over three 
years in force to be Indisputable, will pay. all such indisput- 
able policies at maturity, without rebate terest, immediately 
after the receipt at the Society's office in New York, of satisfac- 
tory proofs of death, together with a valid and satisfactory dis- 
charge from the parties in interest. 


HENRY B. HYDE, President. 
JAMES W. ALEXANDER. Ist Vice-Pres. 
SAMUEL BORROWE, 2d Vice-Pres. 
WILLIAM ALEXANDER, Secretury. | 


CHURCH'S PATENT IMPROVED 
SPEED INDICATOR 


MONTGOMERY & CO., 
Importers of Stubs’ Files, Tools & Steel, 
—— Lia! — ete 0с ere 3 


Shoe Magnets, Hubert's French 
wx. ‘SMITE € BON®' CELEBRATED ) XUSIO V WIRE. 
105 Fulton Street, N. Y. 
GEO. W. MONTGOMERY, GEO, W. CHURCH. 


Burke, Fraser & Connett, 


SOLICITORS OF PATENTS, 


10 Spruce Street, New York. 


Careful and N А Work at Reasonable Prices. Personal 
attention of the firm to all business. 


ELECTRICAL INVENTIONS A SPECIALTY. 
a Patents procured. Opinions given on questions of va- 


Muy end infringement. Our ly Circular, ** UL 
nventions," will be sent to any 6 desiring it. 


fe Insurance Agents desiring to connect themselves with 

'ABLE LIFE ASSURANCE SOCIETY in which they will) 

enjoy the grentest facilities for transacting business, may com-| 
with the officers at 120 Broadway, New York. | 
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Hotel and House Annunciators. 


um 


Our Annunciators, both 
forhouses and hotels, arc 
after the French pattern. 
They are elegant in de- 
sign, style and finish, and 
the drops check back by 
eleetricity, which make 
them very much prefer- 
nble to any other style 
that is in use, 

We are having a very 
largesale ofthese Annun- 
clators, from the fact that 
all who use them once 
will use no other style 
afterwards, 


Our Prices are Extremely Low. 


ua 


Electric Bell 
Supplies, Burglar 
Alarm Supplies, 
Electric Light 
Supplies, Tele- 
graph Supplies, 
Telephone Sup- 
plies, Electric 
Gas Lighting Ap- 
paratus, Medical 
Batteries, Watch 
Clocks. 

We keep in stock à com- 
plete assortment of the 
above goods, which we 
elaim for quality and 
price, cannot be excelled, 


Send for Illustrated Catalogue. 
—— RÀ ж-- 


BOSTON ELECTRIC COMPANY. 


550 WASHINGTON STREET, BOSTON, MASS. 


PULLEYS, SHAFTING, HANGERS, erc., Ары 


+A SPECIALTY< 


PROGRESS MACHINE WORKS, < 


ESTABLISHED 1884. 


Send for Illustrated Price List to the Manufacturers 


A. & F. BROWN, 


No. 43 Park Place, 


(52, 59 and 61 Lewis Street, NEW YORK. 


Жез 160, 62, 64 and 66 Cannon Street, 
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best fo; „Mors 
and a large Cell of the стары latest fo: 


It is the best working set of Learners’ Instruments for er or long lines, from a 
few feet up to twenty miles in length, yet offered. 

You are Sure of getting the BEST THAT IS MADE if you select the "MORSE." 

AAA A AAA, with thu ont Remit by 

i. areata il every case refund any remittance made us for these goods, if they are not found 


J. H. Bunnell & Co., 112 Liberty St. New York. 


a ¿CHARLES WILLIAMS, Jr. 
Coe Brass Manufacturing Co. CSSESTABLISHED 1856-9 | 


TORRINGTON, Conn. (U.S.A) Mannie е 


Manutacturers of TELEPHONIC, TE TELEGRAPHIC, 


SHEET BRASS, COPPER, AND GERMAN SILVER. 


* Brass, Copper, and German Silver Wire and Rods. * ELECTRICAL L INSTRUMENTS, 
Zine Rods for Battery Purposes Electric Bells, Galvanic Batteries, Wire, 

PURE COPPER WIRE made from BEST LAKE MAGNETS, ke. 

= SUPERIOR COPPER, Conductivity Guaranteed. Wholesale and Retail Dealer in 1 
Blanks and Shells Made to Order from Brass, Copper, or German Silver. TELEGRAPH A TELEPHONE LINE 

THE NN The Only Telephone OF EVERY D 1 

"ELGIN" Having the right to 109 and 118 COURT STREE 

TELEPHONE, TUBULAR +STEM BOSTON, Mass. 


FOR PRIVATE LINES. 


Made Wholly of Hetal.» „on Rear Plate, THES 
Self-n; rt- E 
nickel Plated and mensis New Champion Mechanical Tele 


Beware of Imitations ! The Most Successful and Complete Automatic 


et Mechanical Mus Di FOR PRIVATE BUSINESS LINES. | 
e Circular, Corbis pie Mum der fore Е 
i teleph troi ti 
Price $5 Per Set (2) А Elgin Telephone Co. cali t bell attachments, and handsói me walnut cases 
y LA No. 2 Main St. trimmings. Uses Galvanized steel wire, Works one mile, 
EA кап, Zase Oo., ML. V. 8. А. Send for Descriptive Cireulars. 
1.6. TILLOTSON & CO., Agents for New York, 5 8. 7 Dey Street. ' (tention this paper.) WM, 2, BOWEN, Norwalk, Ohio. 


— | 
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jj тив Law BATTERY É- 
The Best Open Circuit Battery 


In every respect, beyond any question whatever, 
SUPPLANTING AL! ALL OTHERS. 


With its introduction, Battery Trouble and Battery Expense 
become things of the past. Now aimost universally used 
by the Telephone Exchanges of the whole country. 
SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 


Single Cells, - - Only $1.25. 


MANUFACTURED AND SOLD BY тик 


LECLAN CHE BATTERY. 


(PATENTED.) 


GREAT TELEPHONE BATTERY, 


THE REALIZATION OF 


SIMPLICITY AND EFFICIENCY 


In Electric Open Circuit Batteries. 


Free from acid. Emite по odor. Does not get out of order, Lasta without renewal from six monthe to 
several years, according to use, 
- ADOPTED AND USED BY 

E "Ihe Prien Battery 1 cleaned 
AND WORTHLESS IMITATIONS. 
Every genuine Leclanché Battery has the words Pile-Leclanché stamped on the carbon 
5 Mead, jar and prisms. Aij others are 
Ж "and Porous Cell Batteries for sale in any quantity, Zinc and Sal Ammoniac of superior quality 


THE LECLANCHE BATTERY CO., 
ок 149 West 18th Street, New York, 


L. G. TILLOTSON & CO., General Agents, 
B & 7 Dey Street, New York. 


DR. JEROME KIDDER'S 


bull APPARATUS 


ARE THE BEST, as verified Awards they Have Received, as well ns the CONTINUED 
TESCIMON pos pá Sap PRACTITIONERS. 


Josten, (S. €.) EA 


& Dr. penis rid pvc No 1. Physician's Office Electro-Medical Apparatus. 
Imrroven No. 2. Physician's тел Machine, with turn-down Helix. 
Імркоукр No. 3. Ph 's Visiting Machine (another form). 
Improvep No. 4, Gis ami Family Machine. 
Імркоуко No. D. Tip Battery, Ten-Current Machine (see cut), a most 
perfect and convenient apparatus, the invention of Dr, Kidder. 


WE ALSO MAKE AND KEEP ON MAN 


~a SUPERIOR АРАЙЫ SELL BATTERIES, a+. 


Also, A na CX en MER C ERR 
Improved Pocket Induction Apparatus. 


Jerome Kidder Manufacturing Co., 820 Broadway, N. Y. 


For Illustrated Catalogue, Address: 
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THE TIME TELEGRAPH COMPANY 
ls prepared to farms) Railways, Business Blocks, Public Buildings and oficas generally 


— mima :(—— 
UNIFORM STANDARD TIME 
At a low monthly rental according to the location, style of Indicator, &c. Address, 


THE TIME TELEGRAPH CO., Temple Court, 5 and 7 Beekman St., N. Y. 
Phosphor-Bronze Telephone Wire. 


"Тһе STRONGEST, TOUGITEST. an! BEST for line wires of E 
Ате Telovboues. Will nor STIRTEH nor RUST WORST SMOKY 
Marks. Хары DAMPNESS. TENACITY morc ve, 
CALCULATED 
"ет, 


Reseranor | 
Тен Mine 
10 Ош» | 
LEM 
¡OSO! RODS, SPRING METAL AND WIRE, superior to German silver or 
bras for Electrical Apparatus. queo rra reprint aac lad nd cm 7 
THE PHOSPHOR-BRONZE SMELTINC СО. (Limited), 
51? ARCH STREET, PHILADELPHIA, PA. 
wert of the U. S. Phosphor-Bronze Patents. Sole Manufacturers of Phosphor-Bronze in tho United States. 


-е% Gelatinized Fibre, ko 


(Trado Mark.) 


== THE BEST INSULATOR KNOWN. == 
DOPTED by all the leading Electric Light Companies, and manufacturers of 
Electrical Machines in the United States, as a substitute for hard rubber, being 
afar better non-conductor, more durable, and costing less than half as much. 
Send for samples, circulars, and prices, to 
COURTENAY & TRULL, 
No. 17 ney Rt.. Now York. 


Deren | „Weyer 


Ми. 

About 06 е. 
TUM 
0“ 


Викакіко 
STRAIN. 


About zug ке 


ET 
008 -t 
ETE “ ws 


P, O. Вох 2905. 


SPENCER & CROCKER'S 
“+ POCKET ELECTRO- AEG MACHINE, ie 


‘These new and powerful portable machines 


rrsembie, Im style and appearance the French 


embodying impor riant improvements, n whereby 


of much greater intensity 
duced with fhe same 


roury, and one spoon, $7.10. 
тр epee of سا‎ 
mad; trade 


uj = rte rutehes, Batteries, und f 
vc pen GOODS OF OUR OWN IM- 
VORTATION, constantly in stock, © 
thopedical Apparatus, Elastic Stock- 
Es, eto., made to order. 
WHOLESALE and RETAIL. 


Bend for our Mew Шайтан Catalogue, postage 6 ctt. 


SPENCER & CROCKER, Ohio Dental M Sangicl epot, 
117, 119 & 121 West Fifth St., Cincinnati, Ohio, 


Used 
na | Bree (Mention Tua Kusormietas: 
Holloomb & Oo. Atwater Balding, Clevelund. 0. 


JE ылы 
Telegraph I Instruments 


ELECTRICAL APPARATUS 
ОС Every Description, 
No. 9 BARCLAY ST, 
New York. 
CHARLES L. BLY, 


(Successor to 8тклнив & Geonge,) 


Тақар and БЕСТІ Line Contractor, 


ШІЛІГІ AO ELECTRIC y MACHINES, 


Each of 5,000 Candle Power, 
Made by Yu x. pleine mc New York, 


ALFRED F. "MOORE, E, 34 and Race Sts, 
PHILADELPHIA. 


PLATINUM. 


H. M. RAYNOR, 
25 BOND STREET, NEW YORK. 


CHARLES C. SHELLEY, 
Prin: 


|10 & 12 Oollege Place, and 66 Park Place, 


| NEW YORK. 
| Specialty:—Fine Periodical and Pamphlet Work. 
| WRIGHT & BROWN, 


AMERICAN AND FOREIGN PATENTS, 


31 Pemberton Sq., Bosten, Mass, 


Refer to Onanızs Уплламз, Jr., Manufacturer of 
Electrical Lustruments, Boston, 
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Waterbury BrassCo. 


MANUFACTURERS OF 

SHEET BRASS, BRASS RODS 
and PURE COPPER WIRE for 
ELECTRICAL PURPOSES. | 

h Derors: 

296 BROADWAY, New York. · | 
125 EDDY ST., Providence, R. I, | 
| 


Mills at Waterbury, Conn. 


Е. Е. KINSMAN & С0., 
145 Broadway-86 Liberty Street, 
NEW YORK. 


Telephone, Telegraph and Electric Light 


DEALERS IN ELECTRICAL GOODS. 
Inventors’ and Manufacturers’ Agents, 


| LIVERPOOL 


AND 
LONDON AND GLOBE 


INSURANCE, CO. 
| WittiAM & Pine Srs., New York 


A.F. FLEISCHMANN, 
Manufacturer of 
Electrical Apparatus and Supplies 


EXPERIMENTS, 
No. 27 SOUTH 10th STREET, Phila, Pa. 


ROYAL 


(FIRE) 
INSURANCE COMPANY, 
Of Liverpool, England. 
Established 1845. 

Head Office Metropolitan District: 

41 & 43 WALL STREET, New York. 


TRUSTEES: 
M ВЕБ Sm 


ADAM Nt 


WILLIAM LANG, 


Manufacturer of 


METAL GOODS, 


WILLIAMSBURGH, L. I., N, Y. 


BOSTON ann SANDWICH 
GLASS CO. 
OFFICE AND SAMPLE ROOMS, 

No. 17 MURRAY STREET, N. Y. | 

REPRESENTED BY 


©. E. L. BRINKERHOFF. 


ed ehe 


—: FOR — 


Cor. So. 6th & First Sts., a 


coute hite 


E N FEY ET. 
in the market. 


BOULTON CARBON CO, 
Cleveland, Ohio. 


E. F. BEDDALL, Manager. 
WM, W. HENSHAW, As't Manager. 


COR! 


CS nton L NS. e 


(OF LONDON y, 
ALFRED PELL, 
Resident Manager. 


37 e 39 Wall Street. 


CHARLES w. HOLTZER, 


MANUFACTURER OF AND DEALER IN 


PARAFFINE WAX, 


Crude and Refined. 


ELECTRICAL®INSTRUMENTS®&#SUPPLIES, „ао or chemieni purposes, by 


ph Instrumenta, Galvanometers, Rh 
descent, Lamps, Eissirie Gas 


>k BROOKLINE, MASS. 


Try EP ertt жиееле a ae hm 


the case, barrel or onrlond, 


3. W. JONES, 194 Water St.. New York. 


OPULAR SCIEN OE. 


> 
Тһе ВЫ Library of Popular Science contains such stand- 


“The Wonders of the Heavens,” by FLAMMARION, (illustrated.) 
“ Man's Place in Nature,” by Huxtey, (illustrated). 

“Scientific So anti- Darwinian) у Rev. DR. WAINWRIGHT, 
“The Data of p rE peur Cram. 


E y: Religions," Dr. C. 
Forms of Water," m (illustrated). 


“The jations, Prof. 
Deep eerie eee "by H. W, Bares, (In2 


parts). 
“Town Geology," by Canon KINGSLEY; and many others, 
PRICE 15 CENTS EACH NUMBER. 
Write for а Catalogue, or send 15 cents postage stamps for 


specimen copy, to 
2. FITZGERALD & 00., Publishers, 20 Lafayette Place, New York 


INSULATED TELEGRAPH WIRE. 
TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE, 


MAGNET WIRE, PATENT RUBBER COVERED WIRE, 
Burglar Alarm and Annunciator Wire, Lead Encased Wire, Anti- 
nduction, Aerial and Underground Cables, etc. 
OFFICE AND FACTORY, 
67 STEWART STREET, Providence, R. I. 
EUGENE F. PHILLIPS, Pres 


W. H. SAWYER, Sec'y and Electrician, 


ARC AND INCANDESCENT LICHT. 


United States: Illuminating Co. 


59 Liberty St., New York. 
Sole Grantee se i Ki and Rights 


THE UNITED STATES ELECTRIC LIGHTING C0., 
¡for the City of New York and vicinity. 

Тһе Machines and Lamps manufactured for this Company are under 
patents of Maxim, Weston, Farmer and others, and 
comprise all the latest improvements in Electric Lighting. 

EUCENE T. LYNCH, 
President 
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Partrick & Carter, Premium Learners! Apparatus. 


elsewhere. 
АВС LIGHTS.- 
We desire to call attention to the BRUSH MACHINES we are now manufacturing, intended to give lights of 


about two-thirds of the power of our usual size of arc lights. They are fully equal to the ordinary size lights of other 
systems, and except in the amount of light, are the same in every respect as our other lights, 


Number of Machine. Number of Arc Lights. Nominal Candle Power. Horse Power Required, 
6 


à 20 1200 u 


А ЕЯ 1200 15 
1200 35 
Prices of machines and lamps the same as the тане list. _Our agents will give v estimates. 
We shall commence this month the shipment of BRUSH STORAGE BÁT ERIES to fill the large orders 
which have aceumulated on our books. We desire to state that these batteries are GUARANTEED by this Com- 


pany, just as all apparatus hitherto sold by us has been; and that the statements of our opponents regarding them, 
which have been so industriously circulated of late, are false in every particular, 


THE BRUSH ELECTRIC CO, 
No. 379 Euclid Avenue, CLEVELAND, Ohic. 


STANDARD ELECTRICAL WORKS, CINCINNATI, 0. 

a a Num Y, E 

1 SBRACKEISANDPINS Ф 
INSULATORS, 

Br 

OFFICE WIRE, 


Top Contact, Top Connection, 
: 5 Annunciator Wire, Anti - Paralytic, Non-Sticking, 
D 7 Easy Working. Thoroughly 

a > POLE RINGS, Tested, and Universallyapproved 
PRICE, COMPLETE WITH BATTERY 


Book of Instruction, Wire, &c., - 8350 P 2 Standard Telegraph Key, $2.75 
Instrument, only, = = = = ed ER | Bunnell Steel Lever “ 3.00 
Instrument, wound with fine Wire, - 3. а y Legless Rubber Base ** 
Instrument, all Brass, (URS. cw қ x vr mo. | Giant Sounder, < = 
Instrument, all Brass, Nickel Plated, MOL TEL жа Ir Pony “ a * 5) 
Instruction Book, ¢ = =- = 5 Cts.| Office Fixtures, Tools, & | Send for Illustrated Catalogue 
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PHOTOGRAPHY IN MEDICINE. 


PHOTO-ELECTRIC APPARATUS. 


INCE the introduction of the new gelatino-bromide of 
4). silver-process, photography has reached some serious 
results. Motion, which has been so long an obstacle to it, 
is so no longer, but on the contrary, it is sought, to give 
more of life, more of reality to the subjects that it is de- 
sired to reproduce. In fact, it may go still further, and 
decompose, or analyze. Тһе horse cannot run or the bird 


One of these laboratories. is particularly conspicuous; 
itis that of “La Sal Petriere,” due to the. initiative of 
Professor Charcot, We take it as a typical example, since 
it receives a certain class of patients who necessitate the 
employment of special apparatus which we will presently 
describe. 

' Upon entering the hospital, the patient is photographed, 
and the proof thus obtained serves as a basis for compari- 
son with the observed transformations which subsequently 
appear in the patient's condition, In the case of hysterical 
contractions, for instance, it is interesting not only to pre~ 


FIG. 1.—ARRANGEMENT OF THE PHOTO-ELECTRIC APPARATUS FOR MEDICAL OBSERVATION. THE PHYSICIAN, LOCATED 
NEAR THE PATIENT, OPERATES THE CAMERA AT A DISTANCE BY MEANS OF ELECTRICITY. 


fly rapidly enough to escape the apparatus of Messrs. 
Muybridge and Marcy, the interesting results of which 
are now known to all the world. 

In the face of such results, it is not astonishing to see 
photography enter, in various ways, the domain of science, 
and take therein an important place. 

The present article, for which we are indebted to Za 
Nature, ıs designed “ to indicate to our readers the princi- 
pal applications of photography in connection with the 
study of medicine.” 

Most of the hospitals, at the present time, possess a 
photographic service. It takes its place now in all the 
laboratories where precise records are required for future 
reference, 


serve the form of the primitive contraction, but to note 
with care the changes which occur. The different photo- 
graphs are collected in an album, and present, at a glance, 
a historical review of all the series of phenomena which 
the case has presented in a given time, 

By comparison of proofs of various instances of the 
same disease, interesting data are observed. In his clinical 
lectures, during 1883, Professor Charcot insists especially 
upon this point in connection with “sclero dermie.” 

The modern processes, such as photo-lithography, 
which permits of the transformation of any impression into 
a typographic plate, gives great value to these collections. 
In point of fact, such reproductions, combined with obser- 
vations, theses, and medical publications, may be univer- 
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suitable for experimental purposes. It is desirable to have 
it made on a scale sufficiently large to give pictures of the 
usual size for projection. is no limit to the size of 
the instrument. е of its advantages is, that it will give 
several pictures at the same time. In effect the disc may 
be rotated with as great rapidity as may be desired. 

In the gun barrel of our esteemed friend, Professor 
Marey, the revolution of the chamber which contains the 
sensitive plate, аа one second of time, during which 
12 pictures are made, each with ry of a second exposure, 
All the attitudes intermediate between two pictures being 
lost. "This isa necessary defect of the device which presents 
before a single objective different parts of the same sensitive 
plate, and permits the light to enter only when the plate is 
immovable. Much time must, therefore, be lost during the 
experiment. 

Tn the system of multiple objectives, each objective is 
independent, and the lost time is greatly reduced, since the 
opening of the disc—however rapidly it may be moved for- 
ward—finds each objective ready to operate. 

Since the size of the 
camera is unlimited, so is the 
number of objectives, and 
in a single experiment any 
number whatever of pictures 
тау be taken, It is merely 
a question of the number of 
objectives. 

Before concluding, we 
should mention a convenient 
device for obtaining the 
exposures at egual intervals 
of time. It is the electric 
metronome of M. Gaiffe. 
"The current from the battery 
enters and leaves the appa- 
ratus by a lever, which fol- 
lows the movement of the 
metronome and carries two 
points, which are alternately 
plunged in a cup of mercury. 
From this cup the current 
passes to the camera. A 
Morse key is included in 
the circuit and used as fol- 
lows: Everything being ar- 
ranged, the metronome is 
regulated to the desired 
speed by means of its ad- 
justing weight. When it has 
acquired its proper rate of 
vibration and the moment 
for exposure arrives, the Morse key is depressed and the 
current allowed to pass until the needle on the camera dial 
has reached its point of departure. The current is then in- 
terrupted and the experiment is terminated. "The appara- 
tus we have described, and that we propose to call photo- 
electric, is especially designed for certain medical and 
physiological studies; but in military artit would be exceed- 
ingly appropriate to photograph torpedo explosions. In 
fact, the effect of these weapons is studied by measuring the 
height and diameter of the jet of water projected upward 
by their explosion, and the data for the measurement, are a 
series of instantaneous photographs taken at equal intervals 
of time by distinct cameras, In practice, this disposition 
is liable to errors that can be suppressed by employing the 
photo-electric apparatus, which can be controlled from a 
great distance, and the rate of which is regulated previously. 

In concluding this modest paper, we must suggest that 
the possibilities of the application of photography to medical 


Fic, 3.—IMPRESSIONS OBTAINED BY THE PHOTO-ELECTRIC APPARATUS. 
A SERIES OF PICTURES TAKEN FROM THE SAME OBJECT AT 
UNEQUAL INTERVALS OF TIME. 


study are by no means exhausted. Photography is now 
employed in other departments of science, to register the 
most delicate indications of various apparatus of observa- 
tion, and it is not too much to реет in it will soon do as 
much in the domain of medicine. 


Мет wealth can minister to the highest 
forms of taste and luxury, there we shall see the 
incandescent light illuminating art and wealth with that 
radiant glow which furnishes ample light without theannoy- 
ing heat of coal gas, or its more pernicious fumes, which 
injure health and fabrics. 
We have seen the brilliancy of the carbon—in the form of 


‘the diamond, flashing back its borrowed light—completely 


eclipsed by the glowing of the other form of carbon іп a 
tiny incandescent lamp, fed from a portable source of elec- 
tricity concealed by the wearer. 
When the general public fully realize how little of the 
experimental stage yet remains in electric lighting, then we 
shall see its rapid intro- 
duction into the more ele- 
gantly appointed homes of 
our cities, "There is little 
rospect of its use in the 
isolated suburban resi- 
dences, as this method of 
lighting can be furnished 
feasibly to homes only from 
central stations, because no 
one wishes their homes in- 
vaded by the apparatus of 
modern steam engineering, 
with its boilers furnishing 
steam at high pressures, 
even if it were desired to 
employ competent engineers 
for the time that the lights 
are used. 
For the 
sources of suc! 


poem the 
light must 
be derived from a central 
station with the electricity 
transmitted by the heavy 
underground leads suited 


for incandescent lighting 
currents; or perhaps by 
secondary batteries convert- 
ing arc lighting currents 
upon aerial wires to those 
currents of low tension suit- 
able for incandescent lamps. 

Itisa curious fact that the electric light is most per- 
fectly suited to the two extremes of use. The one in 
industrial establishments, where greed of gain demands the 
abatement of the last cent in every item of expense, and 
on the other hand, among those homes where the liberal 
conditions of life receive the tribute of those achievements 
of industry and art which add to the comfort of life and 
the enjoyment of the beautiful. 


—— M. JACQUELAIN has endeavored to prepare a pure carbon for 
electric pu that should be as hard and as conductive as gas carbon. 
He first takes gas carbon, which һе submits to four processes: 1, treat- 
ment with dry chlorine at a red heat for thirty hours; 2, treatment with 
hot alkali for about three hours; 3, immersion in hydrofluoric acid (1 to2 
of water) at а temperature of 15° to 25°; 4, carbonized by heating strongly 
in the vapor of a high-boiling hydrocarbon, for commercial purposes gas 
tar will do as well. "All these operations may be performed after the car- 
bon has been cut into sticks. By these processes the impurities have 
been reduced to a minimum, and a good, pure carbon obtained.—Aatwre, 
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ATKINSON'S TÜPLER ELECTRIC MACHINE, 
AND ITS MODE OF ACTION. 


BY P. ATKINSON, A.M. 


(For the Electrician) — 7 
CHICAGO, Sept. 14th, 1883. 
HIS machine is constructed with two glass plates ; 
the back plate 2, stationary, and supported by 
hard rubber insulators, while the front plate A, placed at 
a distance of about Ж inch from it, revolves in the direc- 
tion of the arrow, on an axis attached to the post at 4%, 
through an opening in the centre of the plate 2. 
To the plate A are attached the brushes E and F, and 
the tin-foil and paper inductors 7 and X 
In front of the 


discs, or carriers. 
two of which arc 
seen at W and Z. $ 
"These parts, witl 
a driving wheel and 
belt, mounted on à ^ 
base,constitute the 
ints of resem- 
lance between this 
machine and others 
of the same c 
‘The points of dif- 
ference, covered by 
pues are as fol- 
lows : 2 


1 The ана 
coatings of the Ley- 
den jars C and D, 
are of sheet brass, 
nickel plated, and Р 
are screwed firmly to the base, forming cups into which the 
jars fit closely, and аге thus held in a fixed position, afford- 
ing a firm support to the parts connected with them, and 
preventing liability to aceident or injury to the jars or 


2. The induced current from these outside coatings is 
conveyed down by the brass screws which attach ti 
and along copper wires underneath, to the terminal 
switch 5, through which, when closed, it passes fr 
to the other; but when open, as in the cut, it pas 
brass sockets, seen on the edge, which are also conne 
the terminals, out throu 
a or other object, connected with 


extremities, As this induced current flows 1 


ra 
ultaneousl 


with the direct current from the inside coatings, the switch | 


and sliding rods place it completely under control of the 


the conducting cords, and | 
their a h 


operator, either for medical or scientific purposes. With 
; E 


the switch open, a slight separation of the electrodes. 
creased to any desired strength, a 
mco a current too severe for 

issler tubes, attached to the cords, 5 
effects of the interrupted current... Also the 
Баста PERO with the YU mes 
when the switch is open about 14 i as 

3. The brush holders Æ and F, are 
plate Z, through holes near its edge; thus giving a 

е to the electricity from the carriers on the: 
where it is generated, through the glass, to the. tin-foil 
ductors, represented by the dark shade, and the 
inductors Z and X, represented by the light shade. 
passing the electric charge rough the glass, inside tts 
an insulating margin is interposed between the 
and 


oh) 


a smooth, gentle current ; this may be 
ion of 4 


Ен 


НІ 


5 
Ғғ 


is 


: 


si 


і 


the 
the electricity, while 
tin-foil = be- 


the central disc Af, to which they are attached; so that 

any possibility of error in regard to their position, orfof dis- 

placement, is practically impossible, і 
also be noticed ;— 


The following improvements may E 
strips, glued. 
ed E sum т 


The base is made of two-i 


cap, 
Ed ер, 


, 


and. ^ less 
storage, and consequently, greater energy r 


ITS MODE OF ACTION, 


Soon after d Eus of the Holtz e Rp 
an nation of its mode of action appeared. i 
eres the assumption of the dual nature of electricity, 
and illustrated by a cut of an old style Holtz, made before 
the application of the “diametrical,” or uninsulated com! 
“Бо plausible was this explanation, that scientists ha: 
ever since seemed to rest satisfied with it; and it has 
copied into every work describing the machine, 
some cases, with the same identical old cut, or 
cut of the new style, without any explanation of the 
appliance. 
This theory of the Holtz is briefly as follows. —Su; 
ing the carriers, brushes, and uninsulated combs in the 


plain the Töpler, whose action is automatic, the initial 

charge being given by the machine itself on both sides at 
the same instant 

: action of any electric generator, the 

ев in their construction should 


pending on the | 
to create and mai paratus itself. 
n apparatus is the 
ге erior cirenit; and 
may consist іп рг hani 
or physiological action. 

Let us consider 

It will be seen, from th 
revolves, the raised centres of | 
into contact wit! the wire brushes att: 

ndr (ike arm 

“дген але 


ical, mechanical, 


this|to comb. Hence, a similar brush extends upward 


1 


НИЯ 
E 
H 


Hi 


233 


s K. 


Қау negative potential at 


lower end of 7, must produce a 
that point on the plate A, and its carriers, as it revolves ; 
and this is shown by the brush of light marking the 

of electricity on to the plate from the uninsulated 

H; the outflow of the current received through Y 

the opposite side and upper half of A. This brush 
light extends upward, as the charge increases, 

the comb Z, showing the high negative condition of the 
plate and carriers, after having parted with their elec- 
tricity through Z to the jar D. 

.. And here let it be noted, that a brush of light be- 
tween comb and plate would have the same 

whether the flow were from comb to plate, or from plate 
from 
the comb Z, as the plate and carriers descend 


4 | from Æ, and give off their electricity to Z. 


Following any opposite pair of carriers, as W and 2, 
we find that as Z passes under the brush 4, W passes 
under Ж; and as Z moves on to the insulated comb 
W at the same instant arrives at Z; but W, as 
shown, has a higher potential than Z, and, at this 


alyady 
: - n vd 
of la peculiar adjustment takes place. W gives up its charge 
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through the comb Z, to the inside of the Leyden jar D. 
This creates a positive charge on the inside of D, which 
induces a negative charge on its outside. The electrieity 
thus repelled, passes to the outside of C, making it posi- 
tive, and inducing negative on its inside ; and this re- 
pelled electricity flows through the comb K to the carrier 
7. 2 then passes on with a positive charge to the unin- 
sulated comb V, while W, having become negative, as 
previously shown, arrives at 7. Each now passes under 
the wire brush attached to its respective comb, and the 
combs being attached to the brass core at the centre of 
M, the carriers are put in electric connection with each 
other, and their potential equalized by the flow of elec- 
tricity from Y to М; so that each arrives at the original 
position of the other at the same potential, ready to 
repeat the same process. 

The combs А and V, 2 and М, have also performed 
the same office for the several sections of the plate A, 
as it has passed them ; so that the section from / to Æ 
is now at the same potential, from centre to circumfer- 
ence, as the section from Æ to F; each section having, 
like the carriers, performed its work on the Leyden jars. 

The section from A to Æ having given up electricity, 
has become negative, while that from A to V having 
received electricity, has become positive. 

‘This positive potential on the front surface of A, at 
this point, induces ‚negative potential on its corresponding 
back surface; positive on the front of B, and negative on 
ihe back and on the inductor X. In the same way, but 
in reverse order, similar conditions occur on the opposite 
side. 
It will thus be seen, that while the brushes F and Æ 
act as generators, the brushes V and Æ act as discharg- 
ers; and while the combs A and Z create a difference of 
potential in the jars, the combs / and М, like their 
brushes, discharge, and restore equilibrium. 

When the difference of potential between the inner 
coatings of the jars becomes sufficient to overcome the re- 
sistance of the air, a discharge from the inner coating of D 
to that of C, takes place through the sliding electrodes X and 
J’; and, at the same instant, a discharge from the outer coat- 
ings takes place through the switch and connections, from Cto 
JD, to restore equilibrium between them, and thus complete 
the circuit. 

A spark and snap, from the resistance of the air, accom- 
panies the discharge between the inner coatings; and the 
same will occur between the outer coatings if the switch is 

open; but, if clósed, the discharge takes place silently. 
The plates and other parts being, at the same instant, re- 
lieved of strain, there is a restoration of equilibrium in 
the whole machine. 

‘The above explanation applies to the machine when it 
is put in operation from a state of absolute rest; but when 
in a high state of activity, there frequently occurs a 
reversal of. potential after a discharge, as shown by the re- 
versal of the brushes of light from the combs. "Го account 
for this it must be considered, that after the primary dis- 
a residual still remains; this, from unequal resist- 
be greater on one side than the other, and after 
ved from strain by the primary discharge, will 
operate to gi ight preponderance of potential to that 
side, whi rapidly multiplied by induction, as the rota- 
tion of the plate continues, 

A reversal can also be produced by touching the induc- 
tors, or parts connected with them, while in action, which 


would reduce the potential at that point. Special condi- 
tions may also exist in certain тас! hines, which will reverse 
the ordinary mode of actio tance, a difference 
of thickness on opposite sides ss plate; or in opposite 
jars. 


The condition of the air, as to its insulation, influ- 
ences the whole operation of this machine. An air space 
insulates the plates, and: also the jars, with their төрі 
and balls, from each other; and as a 
lessens this insulation, it will decrease the energy of the 
machine in like proportion. A film of moisture, settling 
on the plates, will often so reduce the insulation, that 
the slight initial charge by the action of the brushes is 
conducted over the damp surface as fast as it is gen- 
erated; so that no difference of tial, and conse- 
quently no charge, can occur. And as the machine is 
much ‘more sensitive to such influences than the oper- 
ator, the latter is often puzzled to know why it will not 
generate. The simple and effectual remedy, in all such 
cases, is to dry it. This may be done by a fire, a kero- 
sene lamp, а hot iron, or by the sun's heat, though artificial 
heat is generally more effectual. 

Bright, warm, sunny days, before or after rain, when 
the atmosphere is loaded with moisture, are the most 
unfavorable. At such times the plates should not only 
be dried, but warmed, as moisture will continue to be 
deposited so long as they are colder than the air. 

From this it is easy to see why a Holtz machine is 
so much more liable to stoppage than a Tépler; as the 
Holtz receives only a small initial charge, which is then 
discontinued, while that of the Töpler is constant, from 
the continuous action of the carriers and brushes : so that 
a well constructed Töpler is perfectly reliable in any 
kind of weather. 

The views here given are not mere theory, or hasty 
deductions from imperfect data. They are the result of 
constant, daily experiment and observation, for several 
years, with both Holtz and Töpler ‚machines, of almost 
every conceivable style, size, and variety, including a 
large number of the very best machines in use. 


UNDERGROUND TELEGRAPHY. 


AFTER all the agitation about underground telegraph lines, it appears 
that only one of nearly a dozen companies that have obtained per- 
mission to lay conduits has yet made any bona-fide efforts to carry out its 
undertaking. The conduit laid under Market Street a year or two ago is 
not included, for that proved no more than a stock jobbing enterprise, 
and when the flimsiness of the organization was exposed it went to pleces 
and is not likely to be revived. There have been also one or two short 
private lines constructed, but with these the public is not concerned. 

The only work mentioned in Superintendent Phillips’ report to the 
councils, which gives any indication of genuine progress, is the line of 
underground telegraph wires now extending from Third and Chestnut 
Streets to the Kensington station, a distance of about two miles. These 
wires have been laid upon the Brooks' system, and are said to give satis- 
factory results. The company has authority to extend its lines through a 
number of streets, an he experiment line now in use give promise of 
permanent success, ikely that the most of the telegraph lines can be 
carried underground in this way. The same system should also be appli- 
cable to the telephone wires, Whether it will accommodate the electric 
light as well, is somewhat uncertain. 

Very many schemes of electric conduits have been devised that looked 
well on paper, and promised well in operation on short circuits and for a 
short time, but broke down under the conditions imposed by actual use. 
Nothing but experience can overcome the many difficulties of this problem 
and those who know the most about it promise least. It must be evident, 
therefore, that very few of the many speculative organizations that have 
sprung up in the last ycar have any real basis upon which to demand 
either privileges or subscriptions, and while the councils cannot undertake 
to distinguish the scientific merits of rival inventions, it is important that 
they hold all the companies to such a strict compliance with the conditions 
imposed by ordinance, that the public may distinguish for itself between 
the genuine and the merely speculative. — Philadelphia Times, Sept. 21st. 
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` A RECENT DISCOVERY. 
A TT ppt 
‘PROF. LEO DAFT, of Greenville, N. J., 
y ug a discovery, the knowledge of which may ve a 
pr ah ыда) upon a certain class of electrical work. 
"While making some experiments with an electrical rail- 
e deen yr tat rapes A л 
tive, upon a grade of 2,000 feet to the mile, was far in excess 
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When an electric current from a dynamo, D, was passed 
through the points of frictional coptact, the pull on the 
spring balance increased twenty per cent. If further ex- 
periments confirm this statement of results, then it will 
prove that an electric locomotive will have а traction of 
twenty per cent, than a steam locomotive of 
size and weight; and, also, the advantage of using the rails 
instead of independent conductors. 


It must be only a question of time before elevated rail- 
ways are propelled by electro-motors; and while the eleva- 
ted road might not be justified in abandoning their exten- 
sive locomotive plant in the event of a successful and 
economical system of electro-motors, yet such an invention 
would conduce to the introduction of elevated railways in 
other large cities, as by that means elevated railways 
would be robbed of much of their objectionable features of 
dust and noise. 


A COMBINED TELEPHONIC AND BURGLAR 
SYSTEM. 


Toledo, Ohio, superintendent of the 
the Lake Shore and Michigan Southern 
Elyria, Ohio, and Theodore Buskirk, of 

'ashington, June 13th, 1883, ап invention 


planned to make available for 
the day time for telephone pur- 
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SUPPRESSION OF ВАТТЕРІЕ8 FOR ELEC- 
-TRIC CALLS. 


bearer which is attached at V, by means of a screw, A 
small flat сой, Af, having great resistance, oscillates between 
its arms; this plate is suspended from a spring and placed 
at the terminals, 4; in the circuit of the bellwork, By re- 
moving this plate from the vertical, and leaving, it to the 
action of the spring, a series of oscillations of the coil is 
produced between the arms of the magnet; induction cur- 
rents, which may be of considerable strength and overcome 
great resistance, are then produced. 
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THE DECISION ON THE GRAMME PATENT. 


HERE will be a general feeling of disappointment, 
in electrical circles, that the decision of Judge 
Blatchford, in the case of the Gramme company 
against the Arnoux and Hochhausen company, 

for infringement of the Gramme patent No. 120,057, could 
not have been on the merits of the invention, and the claims 
of the great French inventor to absolute priority in the dis- 
covery of the commercially efficient niodern dynamo and 
motor. 

When we consider how great is the contribution to 
science, what vast and varied results have already grown 
out of that invention, and what greater ones are in plain 
sight in the immediate future, it is unfortunate that the 
pretentions of the Italian savant, Doctor Pacinotti, should not 
have been set at rest by judicial decision, for it is probable 
that no similar occasion will arise. ‘The great value of the 
invention has developed so slowly, that the European 
patents granted Gramme, will either expire by limitation 
within two years, or, being secret limited privileges, have 
been permitted to expire already, while the English patent 
not being accompanied by drawings, which were lost in 
transit during the German siege of Paris, in 1871, might not 
be sustained. ‘Therefore, interest was centred upon the 
United States patent, which being limited in life, under 
Section 4,887 of the Revised Statutes, to the life of the 
prior French patent, had nevertheless the prospect of a 
“short life and a merry one,” because it had become the 
property of a rich, powerful, enterprising, and prosperous 
combination, to whom it would be extremely valuable, in 
consequence of its sweeping control of the manufacture of 
dynamo machines, the one indispensable pre-requisite to 
any electric light or power business whatever. There has 
never been any serious attempt to infringe Gramme's 
patents, or to deprive him of the credit of his invention in 
France, and under the admirable management of M. Fon- 
taine, the administrator of his affairs, the genial and accom- 
plished inventor has become rich in money and in һопогв, 
and not at all disposed to guard his interests aggressively, 
or with jealousy. Eminent counsel were employed by both 
contestants, and a great amount of. evidence was collected, 
and testimony taken, both here and in Europe. Judge 
Rlatehford was supposed to be exceptionally equipped to 
determine so interesting a question; and, quite apart from 
any pecuniary concern in the decision, or any material 
results involved, although they were very great, a. general 
interest and wide curiosity existed. 

There was, therefore, some surprise, and much disip- 


pointment, that the decision should have been given upon 
a single point, not relating to the scientific or mechanical 
questions involved. 

It had been generally understood, and was in fact set 
out El the complainant company, that a prior patent taken 
out in Austria, for the same invention, and by the same 
inventor, had expired in 188о, and it followed as a matter 
of course, that if the Austrian patent was such as was con- 
templated by Congress in the restrictive clause of Section 
4,887, the United States patent must expire with it. 

It was, however, held by the complainant company, 
that the Austrian patent of Dec. 3oth, 187o, being a 
"secret" privilege, and never, if at all, becoming a 
“patent,” until after the issue of the United States patent, 
Oct. 17th, 1871, could not by its termination, or lapse, 
affect the term of 120,057. It was, therefore, expected that 
a decision would be had upon the merits of the case. | 

Judge Blatchford's decision, however, after reciting 
what was substantiallf agreed upon by both complainant 
and defendant, concerning the expiration of the Austrian 
patent, and its effect upon the United States patent, assum- 
ing that the Austrian was a patent within the meaning of the 
law of the United States, says: 


“It is also contended for the plaintiff, that the Austrian patent was 
a secret patent, and, therefore, not a patent within the meaning of Sec- 
tion 25 of the Act of 1870. The Austrian statute provides, that the 
petition for a patent must contain a statement whether the invention is. to 
be kept secret or not; that special care is to be taken for the observation 
of the required secrecy, and due precautions are to be adopted against any 
possible violation of the secret; and that specifications as to which secrecy 
is demanded, are not open to the public, or for the taking of copies, until 
the patent is extinct. In the present case, the petition for the Austrian 
patent stated that it was desired that the description be kept secret. Aut 
the Austrian statute also provides that an exclusive privilege secseres to the 
patentee the exclusive use of his invention, as laid down in his specifica- 
tions, for the number of years mentioned in his privilege. The Austrian 
patent in the present case, states, on its face, that it is an exclusive patent 
for the duration of one year, for the improvements in question, ‘is con- 
sonance with the description deposited under all conditions, and with all 
effects stated in the Austrian statute.’ Yn view of these facts, however 
far the Austrian patent might have come short of being a prior public 
foreign patent sufficient to defeat a patent granted here to another inven- 
tor, for an invention made after the granting of such prior foreign patent, 
it is not perceived how the question of secrecy or publicity in the foreign 
patent granted prior to the granting of the patent here, can affect, under 
Section 25 of the Act of 1870, the question of the duration of the patent 
here. The Austrian patent conferred on the patentees an exclusive privi- 
lege. It was the manifest intention of Section 25 of the Act of 1870, that 
the exclusive privilege under the patent here should expire with the exclu- 
sive privilege granted abroad to the same inventor, having the shortest 
term." 


Therefore the bill was dismissed. 

But, it appears clear enough, that in order to determine 
what the word " exclusive " means, in the translated text of 
the Austrian patent, we must refer to the Austrian statute, 
and it is not doubtful that the significance of the word exclu- 
aries, according as a patent is a “patent” or a secret 
privilege. The most vital and important difference is, that 
in the sense of "exclusive," as applied to an American 
patent, Gramme had no " exclusive privilege" in Austria at 
any time, in other words, /here was never a day, since Dec. 
30, 1870, the date of his Austrian patent, when any subject of 
Austria had not as much right as he had, to make and use his 
invention, 

‘The Austrian law must control the meaning of the words 
of a grant made by virtue of that law, and if every subject 
of the Kaiser-King had the same right that Gramme had to 
make and use his invention, the word “exclusive” in the 
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combination, and if that court sustains the appeal, we 

at last, after a delay vexatious, injurious and expensive to 
all concerned, reach a conclusion upon the merits € 
controversy. 


ELECTRO-MOTORS. 


Each step of these instances is easily susceptible of 
proof and measurement; but no one ever consti 
steam engine which converted its work into heat by friction, 
generating steam, and ultimately ¿praia a second engine. 

In the machine the cycle of changes, illu: i 
the conversion of work into different forms of energy 
back to work, is a matter of frequent occurrence, and sus- 
ceptible Бра wherever there are two dynamo machines, 
one of which is provided with means for its operation. 

‘The work of the power in the belt applied to one 
dynamo generates an electric current, and this electricity 
conducted to the other dynamo produces work. If the ef- 
fort of reproducing work were tried with the steam engine, 
the losses would be so great that the experimenter would 

succeed in converting only about three per cent. 
of the power of the first engine into work at the second 
engine. In the dynamo, the matter at issue is on a far dif- 
ferent basis; instead of a meagre three per cent., experi- 
menters have reconverted over eighty per cent. of the 
power applied to the first dynamo, as power exerted by the 
second dynamo. 

‘There is nothing new about this, as these principles 
hàve been common knowledge for years ; and it is a matter 
of surprise that they have never been used in a commercial 
manner, when, at the same time, there is an admitted prom- 
ise of a demand, whenever responsible parties are prepared, 
to the market, | І 

Several years we have read the promises of electro- 
motors in the circulars of the electric light companies; while 
about half of the illuminating companies have been incor- 
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r cent, between the driving engine and electro-motor. 
ut we have omitted all reference to one great difficulty in 
the matter of electro-motors, and that is, the absence of an 
adequate governor. Itis indeed true, that some of the mo- 
tors have brakes and rheostats, but such wastes of ene: 
are not worthy of the name of governors. There must 
some form of governor which will preserve a constant 
velocity to the armature of the motor, when the mechanical 
resistance is variable, within the limits of practical use. ' ı 


— А CABMAN in Vienna is said to use electric 


lamps on his cab, and 
in one announcement it is stated, that he obtains the current from a dynamo 
mounted on or driven by the axle. 


ELECTRICAL EXHIBITION OF THE 
FRANKLIN INSTITUTE, 


HE Electrical Exhibition in Philadelphia, was decided 
upon by the board of managers of the Franklin 
Institute, a year ago, and would have been held during the 
present Autumn, had not the announcement of an Interna- 
tional Electrical Exhibition in Vienna interfered with the 


ED plans. 

The managers of this institute, the oldest mechanics’ 
institute in the United States, and the origi of the 
now so popular system of exhibitions of arts and manufac- 
tures, fully impressed with the belief, that the time has 
arrived, when, by reason of the magnitude and diversity of 
our industries, general exhibitions of manufactures should 
be relegated to the great world's fairs, and that special 
exhibitions, representative of the progress of some import- 
ant branch of the applied sciences could be made more 
valuable and instructive, decided, after much consideration, 
to select the subject of electricity and its applications, as 
the most promising with which to introduce ‘this departure 
from their time honored custom. 

The cordial relations which for many years have existed 
between the institute and numerous scientific bodies in 
Europe, suggested the idea to make the proposed exhibition 
international in its scope; since it was believed that the 
institute could undoubtedly depend upon the usual sup; 
and encouragement of many such learned bodies, in further- 


ance of its project, to make the exhibition repre- 
sentative of the present state Beer of this fas- 
ng branch of science. In furtherance of this view, the 
draft of a bill was passed, admitting all articles from Euro- 
pean countries intended for the exhibition, free of duty, 
and was unanimously by both Houses of res 
and signed by the President. Тһе bill in 
Lo n m copy of UT E behalf of the Cen- 
tennial Exhibition in 1876, and is amply general in its 
visions to relieve European exhibitors of all difficulties 
relating to the entry of goods. A 

Having arranged these necessary preliminaries, the 
managers proceeded to the task of raising a “guarantee 
fund," which should be sufficiently large to enable them to 
carry out their project on a fitting scale, without al 
the institute to the risk of pecuniary loss. Fifty th 
dollars was fixed upon, as a reasonable amount, to give the 
managers ДЕ assurance iz = EA ke fully secured 

inst possible loss, and in a few weeks the larger propor- 
tn of this sum was subscribed, and from present indica! 
tions the fund will considerably exceed the amount named, 
long before the opening of the exhibition. 

As there was no centrally located building in Philadel- 
phia, large enough for the contemplated exhibition, it was 
necessary to select a suitable location upon which to erect 
à new building for the purpose. Of several sites offered, 
one a few squares beyond the Market Street bridge, in West 
Philadelphia, was considered the most eligible, and has 
been partly tendered to the institute by the Pennsylvania 
Railroad Company. The location comprises one entire 

- block, and is accessible from all quarters by street cars and 
steam roads. ) 

The, first public announcement of the exhibition was 
then made, and has been distributed to all who may be 

resumed to be interested in the subject of electricity, 
both in the United States and Europe. Тһе work of 
arranging the details will at once be taken in hand by com- 
mittees composed of members of the institute, specially 
inted for the purpose, and the erection of a suitable 
building will be commenced in the spring of the coming 
year. i 
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to good account, 
Тһе International Electrical Exhibition of 1884, there- 
fore, promises to be in all respects a notable one. 
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connection with damp earth at the lower poi 
was secured to the church by galvanized iron les, 
Тһе whole length of the rod was 192 feet, the cost, 
$14.80, or seven and three-quarter cents per foot, J 
Тһе rod conducted away a charge of electricity during 
a thunder storm, without any damage to the church. 


— Тик OVERLAND TELEPHONE COMPANY are putting out tele- 
phones in all parts of the State. They hold the exclusive license for the 
entire State, and are appointing agents and disposing of territory to sub- 
companies that are being formed for the establishment of local exchanges, 
Their instruments arc handsomely gotten up, and are superior in many 
respects to those in common use. Mr. E. W. Smith, who, until recently, 
was with the Bell Telephone Company, has accepted the position of 
Superintendent, and entered upon his duties at their office, 784 Broad 
‚Street. — Newark Call. y , 
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ELECTRIC LIGHT AT THE CINCINNATI 
EXPOSITION. 
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ee variations of steam pressure are 

The Cummer engine appears to govern very 
has proved very batiafactory to the exhibitors, 

i the tests are the principal feature of the exposition, 

as electric light is concerned, the companies exhibit- 

ing have, apparently, paid more attention to the quality of 

ng lights than to making a large display. The Edison 

у is running between four and five hundred lights, 

аге arrangı dd about the art galleries and in 

^ ante-rooms and corridors on the second floor of the 
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The United States company is running two deme 
Maxim incandescent lights and twenty Weston arc lights. 
Most of the incandescent lights аге placed in the main vesti- 
bule and about the grand staircase, and in the commissioner's 
offices. Тһе arc lights are used for lighting the Horticul- 
tural Hall, the main entrance and one of the corridors. 
The dynamos used in both systems, as well as the primar 
machine and motor exhibited by this company, are of thi 
Weston type, and are driven from the main engine. 


The Thomson-Houston company is i 
arc lights, distributed about the main floor 
Machinery Hall. A twenty-five light ا‎ 
nee from lee - 
great ехсеПепсе of all the lights is a very 
ing indication of the great progress which е А 
during the past few years in perfecting electric light 


apparatus, 
So far as appearance and effect are concerned, 
there seems to be little room for choice between the Edison 


Houston. Both are remarkably steady. 
The awards, however, must T idis ly turn on questions 
of comparative efficiency, ease of management, and excel- 
lence of construction of the apparatus, which can be de- 
termined оду by he tests, nel jury have ade elaborate 
preparations or tests, are, Bir: » conducting 
them with great care and thoroughness We avait the pab. 
lication of their report ДІК much interest, as it cannot fail 
to prove of very 
It is to be re; that the other electric 
sufficient faith in the e 
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— “Give rr A SHOCK.” A young man: 
one of the most elegant bars in Cleveland and gaye tl 
bartender, who stood waiting for a citizen to dispose of 
of pure whiskey. * A what, sah 2" naked ki c 
bar to catch the customer's remark. та 
ported an electric machine here yet ! mare 
Bee Ye toa dad tha pia Es ae = 
draught, +'* It is nothing but a cheap method of 
he; "age and purity are almost synonymous іп speaking 
this process every saloon can have a little machine turned 
every person can be personally convinced that his whiskey. 
pure. All that is necessary is to have two blocks of carbon, | 
inserted in the liquor to be purified. These carbons are 


|the positive and варте poles of an c SE are 


wrapped about with flannel. The chemical action upon the | 
that all the impurities are attached thereto, The excess of. 
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STEAM ENGINES FOR ELECTRIC LIGHTING |radical competitor of the pioneer engine; but it was, from 


PLANTS. 
BY ROBERT H. THURSTON, 


V.—ENGINES CAPABLE OF DIRECT CONNECTION. 


THE “BUCKEYE” AND " HARTFORD" ENGINES, 


HE engine last described was a Jong time alone in the 

field as a “high-speed engine.” ‘The principle rep- 
resented by its designers was recognized as correct by every 
intelligent engineer, and it was admitted that the fast engine, 
other things being equal, would prove the most economical 
in its expenditure of heat, as well as in its efficiency as а 
machine subject to friction, But builders were not able to 
bring themselves to accept what seemed to them the risks 
incident to high speeds. The pioneer in this new field was 


the inning, a moderately high-speed engine, It was 
fitted with a positive motion "automatic " valve-gear and a 
balanced valve, and had a stability and ап excellence of 
workmanship that made it safe at fast speeds; while the 
peculiarities of its construction were such as gave it a very 
high place as an economical machine, It was capable of 
meeting in competition the best engines of the day. 

Тһе form given the ies of this engine is seen in 
the accompanying Fig. The general arrangement is not 
essentially different from that of the Corliss engine, which 
has been described in earlier articles. 

Тһе cylinder is carried on: a pedestal, as is the latter; 
the frame consists of a girder uniting the cylinder and the 
main pillow block and carrying the guides; the crank-shaft 
end is carried by another pillow block, Тһе main frame 
is, however, supported by a strut which is not usually seen 


BUCKEYE AUTOMATIC ENGINE. 


not altogether successful, for a time, and it seemed to be 
certain at one time, that the engine, despite the pluck, the 
persistence, and the skill of its indefatigable promoter, must 
retire from the market. But no discouragement could quite 
destroy confidence in this engine, which had become the 
embodiment of the most recent phase of progress. Grad- 
ually, one difficulty after another was overcome; parts were 
strengthened and given satisfactory proportions; the mate- 
rials were improved and the workmanship of the machine 
was made as nearly perfect as the best tools, handled by the 
best workmen, could make it. A little gain was seen each 
year, and, after a time, it was seen that the new class of 
steam engine had “come to stay.” 

One of the first engines to come into the field after this 
Eoo of doubt had closed was built by an enterprising firm of 


designed by Mr. J. W. Thompson, and built by the Buckeye 
Engine Co., at Salem, Ohio. The engine did not start as a 


'estern manufacturers. This was the “ Buckeye ENGINE,” | p 


in other engines, and which takes the load tending to spring 
the girder under the guides, Тһе construction of the cylin- 
der, and the arrangement of the valves, is shown in the 
next Fig. 

The live steam is taken into the steam-chest at A, passes 
through the passage, а, a, through the openings, 2, D, into 
the box-shaped valve, Z, В, and thence through the ports, 
û, b, into the cylinder, as the ports in the cylinder are alter- 
nately brought opposite those in the valve. Тһе cut-off 
valve is formed of two sliding plates, C, с, connected by 
rods, С, and sliding on seats formed on the inner, or work- 
ing, side of the main valve, so as to cover the main steam 
ports alternately, and at times which are determinable by 
the governor. The stem, g, driving this valve, passes 
through the main valve stem, which is made hollow for that 
urpose. The cut shows the steam entering the cylinder 
at the left, and the cut-off valve just beginning to slide over 
the port, while the exhaust is taking place at the right, past 
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shaft, in a frame or a pulley to which they are pivoted at 
4,6. These rods carry weights, A, A, which may be ad- 
justed to any desired position by means of the bolts seen 
in the cut. The outer end of each rod is linked to the 
loose eccentric, C, С, by the rods, 2, 8, and is controlled 
by the springs, F, ZF, which resist the effort of centrifugal 
force tending to throw the weights outward. Asthe weights 
swing outward or inward, as the one or the other of the two 
opposing forces predominates, the eccentric is turned on 
the shaft in such a manner as to give the valves that motion 
which is necessary to produce the proper distribution of steam 
to bring the engine to its speed. The adjustment of this 
regulator to its work is easily obtained by the shitting of 
the weights along the levers, or by increasing or diminishing 
their amount, as is found necessary, 

‘This governor is adjusted for an engine moving in the 
direction of the arrow, To adapt it to an opposite motion, 
the pins, 4, 4, are shifted to the other set of arms which are 
shown having bosses for their reception. Wooden buffers 
check the governor at the extremity of its range of motion, 


steam pressure, usually, of about 8o pounds per square 
inch, and adopt a ratio of expansion for their non-con- 
densing engines, of from four to five. Their table of 
powers of their standard sizes is based upon estimates for 
steam at 80 pounds and a cut-off at one-fourth. In соп- 
struction, these engines are carefully made with all joints 
scraped, and all pins, and all journals also, ground with 
scrupu! 


care, 
Тһе method of regulation is, as has been seen, quite 
different from that practiced by the older standard makers. 
It is subject to the objection, that as the regulator has 
thrown upon it the duty of altering the position of the 
eccentric, the load so brought upon it may make it less sen- 
sitive less effective in regulating the speed. This con- 
clusion, which is that usually held b the older engineers 
in the profession, seems to be contrary to the fact; although, 
when comparing the older kinds of engines, it is fully sus- 
tained by the superior regulation of the engines of the “ au- 
tomatic" class. The fact, now familiar to every engineer 
accustomed to the management of electric lighting ma- 


HARTFORD STANDARD ENGINE, 


The range of expansion, as determined by the governor 
in this engine, is from the beginning up to two-thirds 


stroke. 


‘The engine has many interesting peculiarities of con- 
struttion, in its details, which space will not permit us to 


consider, 


The HARTFORD ENGINEERING COMPANY, who are build- 
ing this style of engine, make a form of bed which is somewhat 
similar to that designed by the makers of the Porter-Allen 
engine, but which is particularly solid and graceful in ap- 
This 
inder | probably acts to hold the regulator fast during the period 


pearance. It is seen in the above engraving.* 
firm, as well as the original makers of engines built 
Thompson's patents, endeavor to secure in their | 


engines, moderately high-speed of piston and of го! 


first 


‚designer 
‘of a "box-bed,” and 


ngines, | 
great weight in the parts in which solidity is important, 
such large area of bearing surfaces as is essential in these 


chinery, that engines having regulators of the class to which 
that under consideration. belongs are capable of giving a 
good regulation, even when directly connected to the dy- 
namo, is sufficient proof that such a system of regulation 
may be able to do perfectly satisfactory work. е fric- 
tional resistance of the system, while in motion, is not a 
matter of importance; as in any system in movement, and 
subject to jar, the friction is practically eliminated and 
every part assumes the ion that it would take in a sim- 
ilar system free from friction. The action of the resistance 
of the valve, so far as it is transmitted to the regulator, 


of its action, leaving it free to move into any new position, 
corresponding to the speed of the engine at the instant, 
without hindrance during the remainder of the time, 

All of these fast-running engines will be seen to have 
shorter strokes of piston than is customary with the earlier 
types. One reason which has guided their designers to this 


. | proportion is that the loss by internal condensation becomes 


less as the steam is given less time to discharge its heat, and 
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тоге persons in its circuit, 
and Fig. 70, a reproduction 
of an illustration accom- 
panying Watson’s letters,’ 
shows theignition of alcohol 
by the latter method. 
Ether, as is now shown 
by the apparatus, Fig. 71," 
and the more volatile sub- 
stances generally, being 
easily inflamed by the direct 
spark, Mr. Watson applied 
a spark from his finger to 
a stream of hydrogen issu- 
ing an jd the neck of a 
florence k, in which he 
had mixed iron filings with | i 
dilute sulphuric acid, and 
thus first lighted a jet of 
inflammable gas.’ The true 
nature of the gas thus pro- 
duced, was not understood 
until long afterwards,” and 
Watson's explanation of its origin is very curious. In 1778, 
Mr. John Ingenhousz endeavored to make practical use of 
the spark for lighting candles," but the development of its 
use in that way was rendered unnecessary, by the subse- 
quent invention of lucifer matches. 
Тһе familiar parlor experiment of walking briskly over 
a soft carpet, and by a spark from the finger, thus produced, 
lighting a jet of ordinary illuminating gas, followed, how- 
ever, its introduction in 1792, and variously produced, the 
spark was later на to the simultaneous ignition of many 
jets, by systems which required gas burners constructed in 
part of insulating material, India rubber, the material 
used in the first of these, softened by the heat of the gas 
flame, and not only rendered the burner dangerously leaky, 
but was otherwise so inefficient, that with the inappropriate 
quality of spark then used," not over 6o such burners could 
be lighted At once; yet by such imperfect means, a public 
building, ‘Allen Hall, in Hartford, Conn., was first success- 


Fig. т. топ of Ether by the dis- 
charge of a Leyden jar. 


(By permission of the Astor Library.) 
TTT, p. 41А. 


fully lighted in the United States, about the year 1861. 

Such a system was first exhibited at the Crystal Palace, 
and first established in the city of New York, in the large 
hall of the Union; being afterwards transferred to 
Prof. Stone's chemical lecture room, it was found to afford 
so convenient a method of darkening and re-lightin; е 
room, for experimental ee that it has 
maintained, with some improvements, ever since, when 
first introduced, Mr, Peter Ae tite frequently brought 
visitors to see it operate Eres Ас 


quickly pipes Me dip. ERES etu 


buildi: 
hundr: jets, or зена leliers, in most халың 
places, became Haase rome rpm ‘to public gatherings, as 
no unusual prelir to the KR of an a. 


ment. The entire li 


frequently a 

In 1871, a Sng pnts OI being substituted for the 
rubber," burners were constructed of which over 500 could 
be lighted at a flash, by a machine called a frictional 
battery, devised by H. Julius Smith, in 1860," which 
develops a spark, in quality resembling that from a Leyden 


jar. 

Single self-lighting burners appear 
to be a later and quite ant 
sont die year vere TEES MEER. тыс 

t the year 1872. е spark, whic 
Ae the jet from such burners, upon 

motion of the key, which turns on the 


Fig. en ne | Fig. Tos m АД. of the vibrating 
gas, vig 72, or the motion of a supplementary lever, Fig, 73, 
or a press button, Figs. 74 and 75, is produced by two 
mes methods; either as shown in the Figs. 72, 73 and 74, 
e burner is designed to be connected by wire, with a dis- 
tant electric source (which may be a voltaic battery in cir- 
cuit with a helix and соге), or the spark сег (a 
miniature electrophorous) forms part 

burner In either case 


which, 
electrical means, may be both 
and lighted or extinguished at 
sure, from any distance, a 
about the ne, and are now 


so far perfected as to be advan- 
tageously used in private residences, 
By touching a press button at the 


Fig, 3. Operation of the 
pendant burner. 


13. A. 


14. H.J, жайы" 1809. 
‘spark is produced by The azin punoni, П tr 
. Inst., January 21st, 1804. Aleo Ex. Researches. 
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as shown in Fig. 
‘The cellar brac 


the bedside. 


Fig Ti— Operation of the Automatic burner. 


Not only one, but several hundred of these jets may be 
thus lighted or extinguished at once. As a practical test, 
the street lamps іп a considerable section of the city of 
Salem, Mass,, have been thus successfully lighted, during 
all kinds of "weather, for several months, the cable being 


The Automatic burner 


Fig. f Fig. 9.— Trives gua lantern for 


night telegraphy in the nary. 


ance, 
Automatic burners are adapted for u 
with a bu alarm system, so that an 
door or window rings an alarm bell 
register the location of the atte 
lights as many gas jets in the house. I 
"The spark ignition ot a single jet is. 
. Trève, pod 
par] 


French naval officer, M 


—— 
THE INVENTION OF THE TELEPHONE. 


Mr. Editor: 


EAR Sir— During the Autumn of 1881, while making 
the tour of the Rhine, I took occasion to visit the 

pretty little German village ‚of Friedrichsdorf, famous = 
being the home of Philipp Reis. There is located the Garnier 
Institute, where Herr Reis was for fourteen years Kl 
instructor of physics; saw in his laboratory aes mere oral 
constructed pieces of apparatus, the work 
was introduced to, and conversed with, many of pex ened 
companions and co-laborers, by one of ses I was escorted 
to the neighboring cemetery, where the Physical Society of 
Frankfort have erected a beautiful monument of red sand- 
stone, as a tribute to his discovery of the 

I was disappointed in not seeing Herr Heinrich Peter, 
who, I was told, was conversant with the work in en 
done by Reis. Soon afterwards 1 wrote to Herr > 
concerning those experiments, and received in reply a very 
interesting letter, an accurate translation of which 1 enclose 
for publication. I remain, yours, H. C. Buck 


Boston, Sept. 2151, 1883. 


FRIEDRICHSDORF, October 17th, 1884. 

Respected Sir :—1 much regret not having been able to converse with 
you when you were here, but gladly accede to your request, and state that 
I was present at the experiments of Herr Reis, and can testify that 
audible speech* was actually reproduced by his telephone. 

Many members of the * Physicalischer Verein,” of Frankfort-on-the- 
Main, who also witnessed, once or twice, the experiments of the inventor, 
will certainly be ready and willing, for the honor of Herr Reis, to confirm 


‘the above, and a multitude of proofs сап be furnished, if it would repay 


rest to come here again. 


With much regard, yours respectfully, 
€. Н. F. PETER, Music Teacher. 


on Lamps, &e., Salem, 1877, 
n, and for cuts, acknowledgement ін due to 
d Mr Louis W. Burnham, of Boston, Mass. 
Applications of Phy». Forces. Trane, London, I: p. GM. 
udible speech,” are in the original, * 
^' dw literally *perceptible;* “sorte” (жетік), 


Guillemin, 
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zenske €) and of weak intensity (i), but we cannot exceed a tension of a 
few thoesand volts under penalty of death to the persons handling the 
machine. A current of 3,000 volts and 3 ampéres, at the outset, of the 
geserzsor dynamo correspond to only about 800 kilogrammetres, or 12 
Зкизе-рожет, and consequently, under the most favorable conditions, even 
зо more than six horse-power will be collected on the receiving machine. 
The work under such conditions would be unsatisfactory, and it would be 
mecessary to combine the volt-ampéres in some way so as to obtain some- 
thing better. 1,000 volts and 30 ampéres, for instance, are equivalent to 
3.000 kilogrammetres, or 40 horse at the start, and the receiver would give 
some 20 horse-power—if the conductor does not take too much on the 
way. Let us suppose that the conductor has a resistance of 1 ohm per 
kilometre, we are sure to lose under this head at least go kilogrammetres 
per kilometre, and if we do not want to lose less, as the intensity is con- 
stant, we must decrease the resistance, that is to say, we must use a 
dearer conductor. 

People who dream of utilizing the tides, do not imagine the difficul- 
ties they would have, in case of success, in employing electricity to any 
advantage Currents of high tension—5,000 or 6,000 or more volts— 
make a very good showing in scientific articles, and give a solution on 
paper of the problem ; but, when an industrial use is in question, their 
great danger is soon recognized. 

We cannot say whether these currents may or may not be used in 
practical work. M. Marcel Deprez, who has done so much to make the 
transmission known, does not, perhaps, despair of succeeding some day, 
as he is continuing his experiments most perseveringly ; he is now follow 
ing up some experiments at Grenoble, but we hear only of his fittings up. 
The dynamo-electric machines are those that were used in the trials on the 
Chemin de fer du Nord. The generator is established at a fall of water, 
some 14 kilometres from the city ; the electric current is brought by an 
ordinary telegraph wire, and the receiver is in the market house of 
Grenoble, where it actuates small motors, pumps, glove sewing machines, 
etc. It will be interesting to know, and this is easily ascertained with 
pumping. what the effective yield is on the receiver, under known condi- 
tiuns of duration, etc. We have criticised the ideas of M. Marcel Deprez 
On several occasions, bnt we would be happy to be able to acknowledge 
the utility of his work. 

Although the time is not very favorable for the formation of companies, 
M Achard, the inventor of the electric brake that was exhibited at the 
exposition of 1881, has formed another company for working his patents 
"Bo speak of electric brakes after the adoption of the remarkable inven- 
tion of Westinghouse by the majority of railroads in France, England 
and the United States, and with the vacuum brake of Smith, to speak of. 
any new brake with these competitors is to preach in the desert; but 
Mr. Achard has the unshakable faith of the inventor. Не has the ill 
fortune to be ahead of his time. The electric brake saw its birth in 
France some twenty years ago, at a period when very little thought was 
given to the question, and it has been vegetating since without any im- 
portant application. “It is thought that the electric current supplied by 
the batteries does not offer sufficient guarantees of working well ; accumu 
lators or small dynamo-electric machines that can be depended on have 
been substituted for the batteries, but other difficulties have been encoun- 
tered—thus, on an Eastern train on which an experiment was made, there 
was a great deal of trouble experienced in unwedging the blocks of the 
brake, and a delay of several minutes was caused. Mr. Achard has 
overcome these objections, and the electric brake comes but too late for 
the railway companies, which have put either the compressed air or 
vacuum brake on their cars. Electricity would not do any better than 
they, and this being so, why overburden the engine driver by giving him 
an apparatus that he does not understand. It would be a regular educa- 
tion to undergo, and at the cost of the traveling public ; nobody thinks so 
much of electricity as to try this experiment. 

I have to inform you, in closing, that the new Hotel de Ville will be 
lighted by the Edison company with their incandescent lamps, and a 
credit of 100,000 francs has been voted for this purpose by the Municipal 
Council. The Théâtre Gymnase will have the electric light in future, 
and I shall send you some particulars about it in my next. 


Ри. DELAHAYE. 


OUR VIENNA CORRESPONDENCE. 


VIENNA, Aug. 16th, 1885. 
To the Editors of the Electrician: 
HE great exhibition was at last opened to-day, notwithstanding the 
unkindness of the weather-gods who surrounded the whole building 
with a creamy pool of mud—and the tardy exhibitors, many of whom were 
not ready with their exhibits. His Highness, the Crown Prince of 
Austria, together with many other dignitaries with many titles, performed 
the opening ceremonies from the Emperor's pavilion, surrounded with 
orange and laurel trees, men of rank and titles, and reporters of the press. 
The public, being entirely ignored, had to remain at such a distance that 
they could only imagine what was going on. The uncovering of all the 
heads and the playing of the national hymn by a military band, announced 
that the speeches were finished, and that His Highness was about to pass 
through the crowds of people, and make his tour of inspection through the 
building. 

In making a hasty trip through the building, one cannot help being 
both interested and amused at the many useful and ingenious applications 
of electricity, the rich and costly decorations, the brilliancy of the light, 
the many dynamos and motors from the 10-foot machine of Ganz & Co. 
to the buzzing little dental engines; the different processes of generating 
the current from the passive energy of coal, gas, chemicals, besides the 
energy of wind, water and man; the final use of the current in the many 
different ways, from the delicate Thompson syphon recorder to the 
driving of hugh lathes, and the running of heavy cars over the electric 
railroad. 

The number of interesting objects is so great that we will be limited 
to a mere mention of some of them in this letter; a more detailed descrip- 
tion of some of the more important will follow in another. Begin- 
ning with the generation of the current—there are in one of the courts, 
numerous boilers of all sizes and descriptions, having a heating surface of 
over 23,000 sq. ft. Of the engines there are also a large number, the 
little high speed engine driving the Edison machines much larger than 
the engine itself; the large low speed German engine, with the quick cut- 
off principle of Corliss; the buzzing little rotary engines. shaking itself and 
the surrounding floor all to pieces; the silent (?) gas engine, besides two 
caloric engines. Near the North entrance is a four-horse power windmill, 
with a small dynamo and accumulators, together with lights, machines and 
farming tools, to be driven with the stored-up energy of the wind. 

Тһе dynamos, of which there are a very large number, appear to be 
all of the same standard types, being improved only in details of construc- 
tion, change of proportions, etc., but, as many of them are not yet ready 
for exhibition, it may be that there will be something quite new when the 
exhibits are all finished. One improvement, although not new, deserves 
notice, it is the placing of a strong electro-magnet inside of the Gramme 
ring, thus utilizing the wire inside of the ring, which, in the Gramme 
machine, serves only as а conductor. The large 10 ft. circular machine of 
Ganz & Co., Budapest, attracts a great deal of attention. It is driven 
directly by a large vertical engine making only about 54 revolutions per 
minute, but owing to the large diameter of the ring the linear velocity at 
the circumference is quite great. Whether it is very efficient remains to 
be seen. Of all the dynamos the American form a large proportion. 

Of the application of the current there is an almost unlimited number 
of exhibits. The French telegraph instruments are the most interesting 
of that class. Among the many instruments are several different, easily 
managed printing telegraphs, also rapid telegraphs in which the message 
entÉrs the receiver as a perforated strip of paper, similar to our rapid 
system. Besides these are several forms of instruments for telegraphing 
pictures, signatures, ctc. The telephones exhibited are also very interest- 
ing. ‘Through those connected with the opera house the different voices 
of the singers can be heard so distinctly that one is tempted to applaud 
and call for an encore. Another set of telephones is connected with two 
small towns, 85 kilometres (about 53 miles) apart, the vocal solo in one 
town being accompanied with a piano in the other town. The performers 
have caps covering their heads, and containing the receivers, so that they 
can hear each other. 


The transmission of power is very well illustrated. Besides the elec- 


trical railway and the coal transportation over the | 
eral machine shops, a printing press, on which 


comparison. - 
instrument made by Hartman, іп the German department, is of special paciens Be errem ere 
interest, Itis a Wheatstone bridge, in which the telephone is used in- Manufacturers’ and Mechanics’ Institute, the electrical exhibit is not so 


an induction coil. The advantages are, that resistances can be measured show one of their electric watch clocks—that is, а. clock to watch the 
smit Ma delen Den the scale being graduated for reading the | watchman much as the conductor's punch ensures his honesty. Та this 

resistances directly. Another instrument is for demagnetizing watches | system the clock and register are set up in the office, and the watchman 
and other instruments which have been magnetized. It consists of a|in making his rounds is required to wind up a series of circuit-closer 
small stand, around which the currents may be made to pass in all pos- | boxes, scattered about the works. As each of these runs down it records 


sible directions. In the building, are sold (at 8 cents apiece) small, 
neatly finished wrought iron cases, for enclosing the watches of visitors, 
to prevent them from being magnetized by the many electro-magnets. 
When you buy them you are told that “they are said to be effective ;" 
however, in testing their efficiency, we would prefer to use some other 
person's watch in preference to our dwn, 

Electrical military appliances are also well exhibited. Among them 
are large light-house reflectors (Mangin) small dynamos (Gramme), 
rotary engines, telegraphic instruments, etc., for sending powerful beams 
of light in any desired direction, and running temporary telegraph wires—all 
mounted on wheels for easy transportation. 

Among the many applications for medical purposes is an electric bath 
tub, in which one pole is connected with plates, so arranged on the sides 
of the tub as to prevent an unexpected and unpleasant contact with both 
poles at once, without the resisting and distributing action of the water. 

"Thermo-electric batteries; safes with electric alarm locks; railway 
proi miners" ge lit by small incandescent platinum coils ; 


apparatus for connecting them in series or arc, for converting dynamic 
into static electricity ; besides innumerable other contrivances and inven- 
tions, are among the remaining attractions of the exhibition. 
CARL HERING. 
P:S: Sept. 4th. 
"The latest news here is, that the cvening openings have begun, and 
are the great attraction to the public The transmission of power in the 
railroad, the cable road for carrying coal, and the ronning of a machine 
shop, are all in good working order now. The telephones from the opera 
and concert halls are very successful. The illumination is grand, most of 
the many hundred lights being now in order. Unfortunately, the two 
75 ft. iron towers with five arc lights, standing in front of the building, 
were destroyed by the wind on Sunday (Sept. 2d) evening. The two 
large reflectors on the top of the building, throwing a comet-like beam 
‚of light over the city, are very successful, and attract considerable atten- 
tion. The theatre performances will begin soon, The scientific lectures 
have begun, being opened by the distinguished Sir Wm. Siemens, of 
London. C. H. 


THE AMERICAN EXPOSITION AT BOSTON, 
To the Editor of the Electrician г 
T the Foreign Exhibition, in the building of the Massachusetts 
Charitable Mechanics’ Association, electricity is not represented 
among the exhibits ; but both visitors and exhibitors derive a great benefit 
from its applications. There are the messenger call boxes, and a tele- 
phone office; while the electric light makes an evening visit as satisfac- 
tory as one by daylight. Тһе general illumination of the rooms open to 
the public is by the American company (Thompson-Houston system), 
who haye a permanent station in the basement, A local photographer 
uses four of the lamps to accommodate his patrons after dark. The 
Edison company have about one thousand lamps, and light the art gal- 
leries. Some of the pictures show out with remarkable distinctness, with 
little apparent loss from lack of daylight, 


AS 


Most of the exhibitors, who | 


its number upon the register, and the time the watchman was present at 
each box can thus be known. In the same clock which carries the regis- 
ter there are arranged a series of adjustable circuit-closers, by means of 
which bells can be rung in the different workrooms at certain fixed times, 
so that all may begin and end their work at thesame moment. By another 
attachment, the clocks about the various buildings сап be hourly sym- 
chronized, or set to agree with the office regulator. - 

feature of the electrical exhibit is the electric 


light of a less intensity than that of the arc lamps. About the main ex- 
appl srs E daran ttr a 


changes in the work tobe done, without readjustment. 
FreD. W. STONE. 
Somerville, Mass., Sept, 18th, 1883. 


TESTING UNDERGROUND CONDUITS. 


Ay SARGE. panty, sheet spusata Enter ania EE 
Street last night to witness the first public exhibition of the Morse 
Electric Underground Conduit System, which has been in practical opera- 
tion for some time. Among those present were a number of councilmen, 
including members of the police and fire alarm telegraph committee, 
which has the question of underground telegraphy in charge оп behalf of 
the city, In addition, a number of scientists connected with the Franklin 
Institute, and other organizations of a like character, were engaged in an 
inspection of the system presented to them. ‘The general verdict. was 
favorable on all sides, and it was the expression of the members of councils 
that the Morse company had developed an operation which was as much, 
if not more, practicable than any of the schemes in underground telegraphy 
yet brought before the public. 


316 


THE ELECTRICIAN. 


Last evening the working of the conduits was to prove the practica- 
bility of transmitting electric light, telephonic and telegraphic communica- 
tion in one inclosure without any loss or interference by induction, which 
has been the great bugbear of all overhead as well as undergound tele- 
graphy. 

The patent rights of the Morse company are based upon the following 
principles: The wires to any number, or for any purpose, are encased in 
glass tubes, glass being the best non-conductor known, and these tubes 
are enclosed in cement made of dead material, which absorbs all moisture, 
and prevents expansion or contraction. In this state the whole plant is 
placed in an iron pipe, the size of which is regulated by the number of 
wires to be used. The system can be laid close to the curb, at a depth 
just below the frost line. Connection to dwellings or business houses are 
provided for at intervals of sixteen feet, and it will not be necessary to 
disturb the streets to reach consumers. Ву ап ingenious mechanical 
device the electric light can be furnished at a residence, and turned off or 
on quite as readily as gas or water. The main point made by the company 
is, that when the conduit is once laid it is there for good, and any connec- 
tions which are required to be made will not necessitate any disturbance of 
the street pavement. 

At the exhibition last night, an engine of ten horse-power furnished 
the power to a dynamo machine, and the hundreds of inquisitive spectators 
amused and instructed themselves with the various appliances offered for 
their consideration. Three electric lights, one of 4,000 candle power, and 
two of 2,000 candle power, each burned brightly and with a steadiness 
which has not been excelled, or hardly equaled, heretofore. At the same 
time, talk was flying fast and furious over the telephones, and messages 
of interest were being sent by the councilmen over the wires by telegraph. 
Probably the most practical councilman in the municipal government is 
Mr. Marshall, of the Twentieth Ward. Не appeared to be very much 
interested in the showing of the operations, and remarked that he con- 
sidered it to be altogether practicable, and saw no reason for its non- 
success. Не particularly spoke of the absence of the usual flickering in 
other electric lights, which he explained was due to the impossibility of 

* reaching a ground current through the crossing of the wires, Among the 
visitors was Judge Walter Cummings, of Wilmington, Del., representing 
a company of that city now negotiating for the use of the Morse system 
throughout that State.— Philadelphia Press, Sept. 21st 


CLAIMS TO THE INVENTION OF THE 
TELEPHONE. 


CORRESPONDENT sends the following interesting communica- 

tion to the London Zketrician : 

* After the able manner in which Professor S. P. Thompson has put 
forward the claims of Reis as the first and true inventor of “һе telephone, 
as opposed to those of Bell, it is rather surprising to suddenly come across 
a publication to the effect that the labors of both these men have been 
anticipated by one Charles Bourseul in 1854. The publication in ques- 
tion is a lecture delivered by Captain Holthof, in April, 1881, to the 
Electrical Society of. Frankfort, and will be found on page 48 of that 
society's Journal, which, for some reason unknown, has only just ap- 
peared. The fol'owing passage, quoted from the lecture, will be read 
with interest: ‘If we agree to call the true inventor that man who is 
the first to conceive, clearly, a new idea, and who tells us how this idea 
can be carried out in practice, then the telephone was invented in 1354, 
by Charles Bourseul, a Frenchman, and about that time a soldier in the 
African army.’ 

“ We learn further, from the same source, that the invention had 
been communicated, in 1854. to the French Academy, and that more or 
less detailed descriptions of it went the round of the German papers of 
that period. Notable in this regard, is one article which appeared on 
the 28th September, 1854, in the Didaskalia, a supplementary paper to 
the Zrunkfurter Journal, which sets forth the very gist of the invention 
so clearly, that, in spite of its ancient date, a short abstract from this 
paper may be interesting to our readers: “ An electric current, passing 
through a wire, transforms a piece of soft iron into a magnet. If the 


current ceases, the magnetism also ceases. This electro-magnet can be 
made to alternately attract and release а movable plate, which, in its to- 
and-fro movements, produces the conventional telegraphic signals. Now, 
it is also known, that all sounds which reach our ear are produced by 
vibrations in the air, and that the infinite variety of sounds depends solely 
on the speed and magnitude of these sound-waves. If, now, a metal disc 
could be invented, which would be flexible enough to reproduce all the 
sound-waves transmitted to it by the air, and if that disc could be con- 
nected to an electric circuit —such a way that, in conformity with the 
vibration of the air, it would start and interrupt the current—then it 
would also be possible to cause a similarly constructed metal disc, in 
electrical connection with the first, to repeat all the movements of it, and 
the effect would be the same as if one had spoken directly against this 
second disc; that is to say, the ear would be affected in the same manner 
as if it heard the speech directly through the first metal diaphragm * 

“Captain Holthof considers it very astonishing that Reis did not 
know of Bourseul's invention, but infers this to be the case, as otherwise 
he would have introduced, at once, the second diaphragm. As regards 
Bell, the lecturer thinks it * downright incredible" that Bourseul's labors 
should not have been known to him. In conclusion, Holthof suggests 
that Bourseul should be recognized as the father of the telephone.” 

We may add, that the claims of Bourseul, in this direction, have had 
a most notable advocate in M. le Comte du Moncel, the well-known and 
prolific writer on electrical subjects. 


VIENNA NOTES. 

—— SELLON-VOLCKMAR accumulators supply the current for the 
incandescent lamps in the Imperial pavilion, and a few elements are used 
for lighting two incandescent carriage lamps. The carriage is exhibited 
by Jacob Lohner, of Vienna. The battery is placed under the coachman's 
seat, and also works an ingenious contrivance, which informs the owner if 
the coachman has admitted a stranger into the carriage during his absence. 
On leaving the carriage the owner, by means of a key, opens the current; 
as soon as a third person takes his seat contact is made by the weight of 
the intruder, a bell begins to ring, and keeps on ringing the whole of the 
time the stranger remains seated, and a white disc appears on the back 
of the box, which the owner alone can remove with his key. 


—— А VERY INTERESTING telephone is exhibited by Mr. Ericson, of 
Stockholm; it is intended for a limited number of subscribers (not more 
than five), living at some distance from a central station, and replaces a 
second station, which would necessitate the employment of at least one 
clerk. By means of this apparatus the correspondence between two of 
the five subscribers, or between one subscriber and the central office, is 
effected from the latter. There is one main line between the central 
station and the, as we may call it, secondary automatic switch board, 
which is put up at any place at or near the residence of the five subscribers, 
and from it a separate short line connects each of the five subscribers with 
the automatic switch board. If one of the five subscribers calls, the call 
is heard only at the central office, where a bell rings and an annunciator 
falls, exhibiting the number of the calling line. After this, the clerk at 
the central office has to ascertain which of the five subscribers has called, 
and this being done, communication may be established between the caller 
and any other subscriber of the central station. Ав long as connection is 
made, neither of the other four bells can ring, because the connection is 
interrupted at the automatic switch board. As soon as the conversation is 
finished the clerk at the central office re-establishes the original connections, 
and the station is ready for a fresh call. A number of these secondary 
automatic stations can be controlled from one central office, and the saving 
of conducting wire, and also of carbons, is considerable. 


—— AMONG THE MANY STRIKING OBJECTS at the Vienna Electric 
Ex ion is Messrs Lautensack and Bittner's thermo-electric battery, 
The principle of these batteries is the direct transformation of heat into 
electricity without passing through the intermediary stage of work, as in 
the case of the employment of a dynamo, Great promises were held out 
some three or four years ago, on the construction of Clamond's coke 


concentric ring has its own terminal screw, so that the whole or part of 
1 current can be used. Тһе current has an electro-motive force of 
twenty volts and twelve ohms resistance. The battery is intended for 


case in winter, is kept burning all day, sufficient current power сап be 


purposes, or to drive a small motor for doing domestic work, without any 
extra expense. 

—— TREATING OF RAILWAYS, there are a number of important 
apparatus used by the Imperial Austrian State railways, and invented by 
the Chief Inspector of Railroads, Herr Pollitzer. They are: 

(1.) A central point blocking apparatus. The object of this apparatus 
isto control any pointsman from a central office and to prevent him from 
showing the line clear. until ordered to do so by the central office. It con- 
sists of a small box and a manipulator, The box has an electric bell at 
the top and two circular openings in front, exhibiting, in their turn, the 
two different directions of a train. On the train being announced from 
the nearest station, the person in charge at the office presses a stud 
beneath the opening indicating the direction of the train; the pointsman 


electrically released, enabling the pointsman to show the line clear. 

(2.) Intermediary blocking apparatus and speed measurer, The ap- 
paratus consists of a clock case, containing a clock work and sector of a | Some 
dial and two glass covered circular openings above the clock. The train— 
generally the last carriage—has a small brush attached to a lever, which 
presses the brush against a brass contact piece placed on the line, close to 
the rail, at the beginning of one section. When contact is made, a red 
disc appears іп one of the openings, and the clock begins to move. At 
the end of the section a similar contact piece causes another red disc to 
appear on its respective apparatus, stops the clock movement, and removes 
the disc of the preceding one. The distance through which the clock 
hand has moved over the sector indicates the speed of the train. As long 
as the red disc is exhibited no train can move in either direction. 

(3.) Central disc for signaling. On a disc are inscribed different 
numbers of signals for passenger and goods trains, and a switch board 
above the disc exhibits these different numbers on the fall of an annunci- 
ator, which is caused by the setting of a contact arm, movable over the 
disc, on the respective number of the train. All the trains moving on the 
line are controlled by electric semaphores, which show the line clear only 
on the appearance of the number of signals characteristic of a special 
train. As soon as the train has left the section, the official at the station 
turns the contact arm to the place indicated on the dise for that train; the 
annunciator of the corresponding numbers on the switch board falls, and 
all the semaphores of the section show the line clear. 


(4) Apparatus for closing railway gates for foot passengers. The | menters. 


object of the apparatus is the automatic lowering or raising of a gate, 
closing the footpath across a railway line by a mechanism worked electri- 


cally. An electric bell, worked Ьу: a signalman at some distance | from the | e, 


gate, | the foot passengers of the approach of the train; and, by 
the same operation, the gate is closed electrically by the release of a clock 
train, which moves a jointed lever arm. through an angle of go”; when 
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THE ELECTRICIAN. 


Prof. Von Pettenkofer's labors simply prove that the ventilation of 
public establishments is deplorabl 

Upon this point, “ electriciens ” and “ gaziers"" are in accord, and 
it may afford us the rare pleasure of seeing them unite, though it be for 
the purpose of jointly attacking the architectural profession with well- 
merited reproaches.—Aevue Industrielle, of Sept. 5, 1883. 


ELECTRIC CARS IN PARIS. 


N electric tramcar trial was successfully accomplished recently in Paris 
by the French Electrical Power Storage Company. At three 
o'clock the vehicle, an ordinary three-horse tramcar, left the Place de la 
Nation, in the far east, and after traversing the capital through important 
thoroughfares reached the starting point soon after six o'clock. A dis- 
tance of thirty English miles was thus made in about three hours. The 
mute wonderment with which the soundless progress of the apparently 
animated car through the crowded streets was witnessed by the public 
may Бе imagined.: There was not the slightest accident. Not a single 
horse shied throughout the entire route. Whenever there was an impedi- 
ment, the driver, directed by М. Phillipart, the manager of the company, 
who was ever on the alert, had no difficulty in bringing the vehicle toa 
standstill at a second’s notice. The ease with which the car was turned 
off one set of tram lines and got on to another, across several yards of 
unmetalled ground, was likewise admirable. 

‘The locomotion is effected by means of Faure accumulators, weighing 
some fifty hundredweight, which are fixed under the tramway seats, and 
connected with a Siemens’ machine placed under the floor. The machine, 
which makes 1,200 revolutions a minute, sets in movement, by means of 
a pulley, an axle, to which are connected the chains which give impulse to 
the wheels. These wheels revolve sixty times to twelve thousand revolu- 
tions of the machine. The speed of the electric tramcar is nine and a 
third miles an hour on level ground, and five and a half miles on an as- 
cent. The present tram lines are not well adapted for the new locomo- 
tion. On the newer lines the movement was sufficiently smooth, but on 
those that have been laid for some time there was a marked difference, 
and the actual working force was considerably lower than the indicated 
horse-power, The experiment, however, says the correspondent of the 
London Standard—the first ever made over a long distance—fully proves 
the practicability of electric tramcars, and it may safely be predicted that 
before long they will take possession of the tram routes of the French 
capital. ‘The estimated cost is one-half that of horse trams. 


SPARKS, 


—— THE ELECTRIC LIGHT is more widely used in American than 
in foreign industrial establishments. 


— "THE INTERPREDITY of ignorance," causes the boss lineman 
on lighting circuit, to refer to electricity as ‘‘ the juice.” 


А RIVAL OF THE MOON.—The clectric-arc light of 10,000 
candle-power, which is suspended in front of . The Philadelphia Record 
building, ninety feet above the Chestnut St. sidewalk, is said—by 7/е 
Record—to be the most powerful single light in the country. 


—— IN THE FACTORY MUTUAL INSURANCE COMPANIES of New 
England, there are 856 establishments, whose valuation is nearly four 
hundred million dollars. 98 of these mills, or eleven and onc-half per 
cent., use electric lights; the total number being 2,636 arc and 11,604 
incandescent lamps. 


My sow, you may invent a new electric light, you may improve 
the telephone until it can be talked to, you may even revise the tariff to 
satisfy both parties, you may write a dozen books, you may save a sinking 
State, you may make your name famous, your house great and your mem- 
оғу blessed, and then you will not have as big a funeralas Tom Thumb, 
who never did anything in his life except to grow less in fifty years than 
most boys grow in ten. And hc only did that because he could not help 
it. — Burlington. Hawkeye. 


--- А CORRESPONDENT of London Electrician, gives the following 
as an instant remedy for toothache: With a small piece of zinc and a bit 
of silver (any silver coin will do), the zinc placed оп one side of the af- 
flicted gum, and the silver on the other, by bringing the edges together, 
the small current of electricity generated, immediately and painlessly stops 
the toothache. 


—— Max. C. F. VARLEY, F.R.S., an eminent English electrician, 
died Sept. rst. Mr. Varley, as the electrician of the Electric and Inter- 
national Telegraph Company, was the first to successfully lay a cable 
across the Atlantic. Не also patented many useful inventions, one of 
these being a musical telephone, which he produced in 1870, and which 
was played on at the Queen's Theatre, in England, in February, 1877. 


MM. TissANDIEK have completed the construction of their ap- 
paratus, for preparing hydrogen by a continuous process, for filling large 
balloons. It was tried with a balloon of 300 cubic metres, which can- 
veyed the two brothers to some distance from Paris. This system is a 
simplification of the apparatus which was used by M. Giffard in his large 
captive balloon. It will be used for filling the electric balloon now being 
built by MM. Tissandier. 


—— Bonanza MACKEY is delighted with the work of his new 
company. It appears that two operators upon the compound wire of the 
postal telegraph have recently been sending and receiving 542 messages 
in three hours, or at the rate of ninety messages an hour. Тһе best 
transmission upon the ordinary wire is understood to be only seventy-five 
messages an hour between New York and Boston, which is less than one- 
third the distance to Chicago. 


Dr. HAENSEL, a savant, of Reichenberg, Germany, has suc- 
ceeded after many experiments, in photographing several flashes of light- 
ning. ‘The photographs took in part of the landscape, and made it 
possible to estimate with accuracy the locality where the lightning struck. 
It also proved possible to compute the length of the course traversed by 
the electric current. These experiments are to be continued with the aid 
of stereoscopy. They have awakened much interest. 


--- THE ATTENTION of the Senate Committee on Labor was called 
to the fact that there is at least one profession that is not yet crowded — 
that of electrical engineering. It is doubtless true that the rapid advances 
made in the last few years in applying electricity to practical purposes 
have not allowed the supply of trained electricians to keep pace with them. 
Bat there is in this country no special school devoted to the study of this 
science, and the telephone, electrical light and railway have rendered such 
a school advisable, if not essentiai. Неге is an opportunity for some of 
the large universities, where there is even now much good work in this 
line being done. The unsolved mystery regarding the real nature of 
electricity and the dangers incident to management of the fluid, offer a 
wide field for special training. This would be a proper task for a univer- 
sity to undertake, and as the uses of electricity are extended, the field to 
be occupied will become wider. Besides, much credit would redound to 
the institutions themselves through the inventions and improvements made 
by the students. —Z/erald, 


A TRIAL of the simple but important system of signalizing by 
electricity was recently made on the Ninth Avenue elevated road, 
between Fiftieth Street and Rector Street, this part of the road having 
been cquipped with the apparatus to keep trains 500 feet distant from 
each other. Each locomotive carries a small dynamo machine, wound for 
electro-motive force, and the current is continually flowing, making a 
closed electric circuit as a basis of operation. The trial proved perfectly 
satisfactory. ‘Two locomotives provided with the signal apparatus were 
placed on the track. The foremost one, in stopping on the 500-feet cir- 
cuit, automatically started thé signal, which instantly set a bell ringing 
in the cab of the locomotive 500 feet іп the rear. Nor would this bell stop 
ringing until the locomotive ahead moved on and got out of the circuit 
The stopping of the bell is the signal that no obstruction is ahead. The 
trial demonstrated that unless both engine drivers are dead, or wilfully 
negligent, a collision is almost impossible. The great simplicity of the 
invention, and the comparatively small expense, seem to indicate its 
general adoption on all railways. Had this system of signals on the 
elevated road been in existence on the New York Central Railroad, the 
tunnel horror would never have occurred. 
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¦ — TWO COLORED MEN began digging a well, recently, іп the yard 
of an electric light company in Philadelphia. The ground became warmer 
as they descended, and at a depth of twenty-four feet boiling water 
poured in and drove them out. About thirty feet distant is an old well 
into which the hot water from large boilers has been blown, and it is be- 
lieved that this hot water has so heated the surrounding gravel and sand, 
that all the water filtering through it is heated to the boiling point. 


----А DESPATCH FROM ST. PAUL, MINN., states, that the success 
with which Supt. Greene of the Northern Pacific lic service carried. 
‚out his idea of having the strokes of Villard's sledge at the last spike 
ceremonies heard in this and other cities, is the topic of conversation. 
Àn unbroken circuit was effected between Gold Spike, 60 miles west of 


Helena, and New York, a total distance of 2,595 miles, Тһе wire was | Pride, 


cut at the scene of the ceremonies, 1,215 miles west of St. Paul. One 
end of the wire was affixed to the silver sledge hammer, and the other to 
the golden spike, and when the first blow was struck a circuit was com- 
pleted. In this city a cannon was placed in Smith's Park, and all con- 
nections made with wires that were to give the signal of the driving of 
the golden spike. Experiments had previously been made, and it was 
found that the electric current would explode a dynamite cartridge and 
powder; and also that it would instantly heat a platinum wire to a white 
heat, Upon the conclusion of the experiments, a platinum wire was in- 
serted in the vent of the cannon, and everything was in readiness to fire 
the cannon the instant the signal was received from the point of соппес- 
tion. At 6:18 P. M. the first tick was heard оп the instrument, which 
was switched into connection with the cannon. In less than two seconds 
the cannon was fired, the bells were ringing and whistles blowing. The 
subsequent strokes of the hammer were patiently waited for, but they did 
not arrive. During the interval of striking the first and second blows, a 
stroke of lightning shattered one of the poles just beyond Billings, and 
all the wires were rendered useless, 


BUSINESS NOTICES. 


E & F. N. Sron have just issued a biographical sketch of Philipp 
. Reis, inventor of the telephone. With documentary testimony, 
translations of the original papers of the inventor and contemporary pul 
lications. Тһе volume is compiled by Sylvanus P. Thompson, Professor 
of Experimental Physics in University College, Bristol, who says in con- 
cluding the sketch *'If mere mechanical imperfections do not make an 
invention any the less a true invention, it would be dishonest to deny to 
Philipp Reis the honor of the invention, of which he openly stated the 
successes and the imperfections." The volume is illustrated by explana- 
tory engravings showing the original Reis telephones with all their 
details of construction. Copies of above, price $3.00, as well as ahy of 
the latest books on electricity, can be obtained at 35 Murray Street, New 
York, or will be sent free by mail on recdpt of price. 


BUSINESS ADDRESSES. 


Bahr & Zahn, Manufacturers of Eleotrieal and Telegraph Instruments, 
Battery Supplies, 108 Liberty Street, New York. 

Bradford, C., Solicitor of American and Foreign Patents, 16 & 18 Hubbard 
Block, corner Washington and Meridian Streets, Indianapolis, Ind. 


Burnap, W. H., Davis & Kidder's Eleotrio Machines, 259 Wost 27th Street, 
New York. 


Dow, George Q., Telegraph and Telephone Poles; Pins and Brackets, 
painted and plain, North Epping, N. H. 


Fairman, James F., Telephone, and Electric Light 
and Apparatus, Inventor's Institute, Cooper Union, New York City. 


Pearce & Jones, Telegraph and Electrical Instruments and Supplies, 
64 £66 John Street, New York. 


, Fraleigh & Kyle, Telegraph and Telephone Line Constructors, 
23 & % Dey St., N.Y. 


Wenzel, A. C., Electro-plater—Gold, Silver, Nickel, Copper, Brass, &c., 
43 Centre Street, New York. 


ALFRED F. MOORE, 


INSULATED WIRE“ 


Electric Light, 
Telephone, 


Telegraph, 


OFFICE, ANNUNCIATOR, AND MAGNET WIRE. 
Flexible Cordage, &o., &c. 
200 & 202 N. THIRD ST., - Philadelphia. 


WIRE. 


Prof. Curt W. Meyer's Electri- 
cal Cabinet, with Elementary Guide 
in Electricity, consists of electrical 
glass plate machine, with conductor ; 
Leyden jar and discharger ; electrical 


cannon; ball electrometer; head of 

medusa; set of bells; electrical 

orrery ; chain ; box of amalgam ; all 

contained lo a neat case, for 815.00, 

ALL FINDS OF EXPERIMENTAL APPA- 
BATUS TOR SCHOOLS. 
Address for circular, 

CURT W. MEYER, II Dey St., N.Y. 
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GEORGE S. BOWEN, - ELGIN, Ш 


FLEISCHMANN’S 
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$ COMPLETE | 


82.50. 
With Full Direc- 


f 
PRICES FROM $85.00 UPWARDS. “RAPID” O 


Apparatus, 
Complete, with. Battery, eto. 


FLEISCHMANN'S ELECTRIC WORKS, 


1226 Chestnut St., Philadelphia, Pa. 


NEARLY READY. 
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| Theory and Practice, 
| The Elements of Electrical Engineering, 
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Lieu BRADLEY A FISKE, U.S, 


Svo. Cloth, 180 Hinstrationn. 


D. VAN NOSTRAND, Publisher, 
23 Murray & 27 Warren Sts., NEW YORK. 


Complete Catalogue of Electrical Books 
2 Seni to кар address on application." ре 


THE ELECTRICIAN. 


BOOK NOTICES. 
HILIPP — INVENTOR OF THE TELEPHONE. 


Lem Inventions, the 
Messrs, Burke, Fraser & e 


law, which covers 


wentor or patentee will to 


know 
free from legal . There is also 
See рна ‘a deseri of 


LECTRICITY Ахо Irs Uses; by J. Munro. Religious Tract 
Теге; London 18o pp. 12mo, 

This isa tion to the literature of the subjecton behalf of 
the general reader, it treats in а rapid manner nearly all of the prin- 
cipal uses of up to the present time, and occasionally digresses 
into discounting the future. 

The illustrations of the work are good, being those which have done 
service in Engineering, and its contemporaries, and the circulars of the 
various lighting companies. 

The well known view of the carbons forming the arc light, which was 
first used to illustrate the report of the investigations of the select com- 
mittee of the Franklin Institute, is used (Fig. 58), but, unfortunately, wrong 
sideup. We also notice that incandescent are used (Fig. 72) to 
illustrate the position of lamps in series, on a . If the writer in 
his careful attention to ci of various patentees has been led into 
certain extremes of statement, it is equally true that he has noted some of 
the latest products of electrical invention. 

The book is certainly to be commended to those who desire to be in- 
formed, in a general way, relative to the status of electrical devices, and it 
is more correct than is usually the case with attempts to popularize science. 


stantly condücting the the atmosphere to 
the earth, and thus always tending to establish an electrical equilibrium. 


»THE PARKER GAS ENGINE. 


Orders Received 


The Most Economical and 
Efficient Gas Engine 
Now in Use, 


Will be made in such sizes and 


electric current, either for electric 
‘motors, running the electric light, or 
charging storage batteries. 

It is ignited by the electric spark, 
by means of a small dynamo, run by 
‘the engine itself, and is absolutely 
dangerless, not even а match being 
required to light it. 

It can be run either with ordinary 
illuminating gas, or fuel gas. 

A four-horse working model сап be 
seen in the Yonkers Fuel Gas Works. 

For further information, prices, 
&e., apply to the 
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| YONKERS MANUFACTURING CO., Sole Builder for the United States, 


No. 3 NEPPERHAN STREET, Near the Depot, 


YONKERS, N. Y., August 20th, 1883. 


CHAS. E. SKINNER, Agent. 
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HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS ОҒ 
SHEET BRASS, BRASS WIRE, RODS ann TUBING, COPPER RIVETS au» BURS, 


Pure Lake Superior Copper V Wire 


— —« FOR ELECTRICAL PURPOSES. «———— 


+ INSULATED ELEOTRIO LIGHT + 


— AND i—— 


Patent “K K” Insulated Copper and Iron Wire. 
The Iron is adapted for Telephone Use. 


No. 49 QHAMNERE ST., о: 506 COMMERCE ST., No. 18 FEDERAL ST., 
PHILADELPHIA. BOSTON. 
Works at Waterbury, Conn. 
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LIFE ASSURANCE SOCIETY. 


OF THE UNITED STATES. 
No. 120 BROADWAY, New York. 


ет" French Emory Paper. 

WM. SMITH & 80N8' CELEBRATED MUBIO WIRE. 
JANUARY 1, 1883. 105 Fulton Street, N. Y- 
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10 Spruce Street, New York. 
‘Sunrise. Ramo. 
$8,076,206 20.21 
7,040,213 16.09] Careful and Thorough Work at Reasonable Prices. Personal 
4,011,414 — 4.94 | attention of the firm to all business. 


Шнек rer ie ELECTRICAL INVENTIONS A SPECIALTY. 


uitable Life Ass Soci x the largest business Foreign Patents procured. Opinions given on questions of va- 
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Hotel and House Annunciators. 


Our Annunciators, both 
forhousesand hotels, are 
after the French pattern. 
They are elegant іп de- 
sign, style and finish, and 
the drops check back by 
electricity, which make 
them very much prefer- 
able to any other style 
that is in use. 

We are having a very 
large sale ofthese Annun- 
ciators, from the fact that 
all who use them once 
will use no other style 
afterwards. 


Our Prices are Extremely Low. 
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Coe Brass Manufacturing Co. 


TORRINCTON, Conn. (0. 3. A. 


Manufacturers of 


SHEET BRASS, COPPER, AND GERMAN SILVER. 


x Brass, Copper, and German Silver Wire and Rods, + + 


ZincRods for Battery Purposes ' 


PURE COPPER WIRE made from BEST LAKE | 


“SUPERIOR COPPER, Conductivity Guaranteed. h 


Hanke and Shells Made to Order from Brass, Copper, or German sliver. 
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CHARLES WILLIAMS, Jr. 
-ESTABLISHED 1856-%- 


TELEPHONIC, _TELEGRAPHIC, 


5 ELBOTRIOAL ‘INSTRUMENTS, 
“ Ld Beli Galvanic Batteries, Wire, 


` MAGNETS, «с. 
= 'holesale and Retall Dealer in 
TELEGRAPH & TELEPHONE LINE MATERIALS 
OF EVERY DESCRIPTION. 
i us COURT STREET, 
. BOSTON, Mass, 


THE: 


һ nis Mechanical Telephone. 


Pra таф Complete Automatle Telephone 
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«ij THE LAW BATTERY Ё 


The Best Open Cire reuit Battery 


А In every respect, beyond any ‹ 
 SUPPLANTING ALL OTHERS. 
le iso "m 
; With its introduction, Battery Trouble and Battery Expense 
become things of the past, Now almost cd a pee 
by the "Telephone Exchanges of the whole country, 
| SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 


і Single Cells, - - Only 81.25. 


MANUFACTURED AND BOLD BY THE 


Law ن‎ a Co., 140 Fulton St., New York. 
LECLANCHE 


(PATENTED.) 


GREAT TELEPHONE BATTERY, 


SIMPLICITY TY AND EFFICIENCY 
In Electric Open Circuit Batteries. 


саана зде Does not get out of order. Lasts without renewal from six monthe to 
several yoare, 


TE м" ADOPTED AND USED BY 
‘The Prism Battery is "mre candy and Sheaply chmod nod renewed than any other battery. Beware of 
INFRINGEMENTS AND WORTHLESS IMITATIONS. 


Every genuine Leclanche Battery has the words Pile-Leelanchs stamped on the carton 
AR ESA pi bn aby quad liy. Zinc and Bal Ammoniac of superior quality 
THE LECLANCHE BATTERY СО., 

OR 149 West 18th Street, New York, 
L. G, TILLOTSON & CO., General Agents, 
B & 7 Dey Street, New York. 


DR. JEROME KIDDER’S 


um er MEDICAL APPARATUS 


ARE THE BEST, Have Received, ns the CONTINUED 
жік ығы uO LENDING LENTIFIO PRACTITIONERS. 
rendering them now! 


the Aparatua es 
Kıppgr's Improven No. 1, Physician's ое Electro Medial Apparatus, 
e Ho. * Dudas bv EL 4 Я pini Helix. 
IMPROVED No, pm (anot! form). 
Imrrovep No. 4. Ote and Ta Family 
Inrroven No. 5, Тір li Ten Current Machine (see cut), a most 
and convenient apparatus, the invention of Dr. Kidder, 


For Illustrated Catalogue, Address: 


Jerome Kidder ium Co., 820 Broadway, N.Y. 
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nt Law was enacted in С унана into 
Lan ww ci Gr an Improvement. TX - 


full p aor is contained ia “PATENTS ON 
(Quarterly) No. 7, which will be sent vn Те 
Airos, BURKE, FRASER & CONNETT, tW LONGSTREET, 
10 SPRUCE STREET, NEW YORK 


Phosphor-Bronze Telephone Wire. 
A gee mre са Pca! Telegraph quem 
per mlie. TH 


аме те RRA NEB. шөге than. Ms imus its weight 
AND = 


"a ELECTRICAL APPARATUS - 
PHOSPHOR-BRONZE RODS, SPRING METAL AND WIRE, enporior to German silver or 


brass for Electrical Aparatos. Already extensively used throughout the country. Address No. 9 BARCLAY ST., 
THE PHOSPHOR-BRONZE SMELTING CO. (Limited), New Work. 


512 ARCH STREET, PHILADELPHIA, PA. 
Owners of tho U.S. Phosphor-Bronze Patents, Sole Manufacturers of Phoephor-Bronse In the United State. CHARLES I L. ,BLY, 


~ Gelatinized Fibre, = i 


—— THE BEST INSULATOR KNOWN.=- “ror SALE 


TWO DYNAMO-ELECTRIC MACHINES, 


Each of 5,000 Candle Power, 
Made Peds) E. propicio: Now York, 


DOPTED by all the leading Electric Light Companies, and manufacturers of 
Electrical Machines in the United States, ая a substituto for hard rubber, being 
a far better non-conductor, more durable, and costing less than half as much, 
Send for samples, circulars, nnd prices, to |ALFRED py" MOORE, T E Race Sts,, 

PHILADELPHIA. 


COURTENAY & TRULL, 
Жо. 17 Dey St., New York. Even %---- 


SPENCER & CROCKER'S L : 
ЕТІ ELECTRO-MAGNETIG MACHINE, а) [PLASTE 


25 BOND STREET, NEW YORK, 


"байте"? instruments, y EN 
euere importent improvement ory әмме CHARLES C. SHELLEY, 
and longer duration is Посе with the same m 
Қа. id Gum pale of apenas 
les aod fine electrode handien, a Ya ot 
bi-sulphate of meroury, and one spoon, 82,20. 
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WHOLESALE and RETAIL. 
‘Send for cur Now Illustrated Catalogue, postage 6 cta. е 
SPENCER & CROCKER, Ohio Dental and Surgical E КЕТ; 
117, 119 & 121 West Fifth St., - - | A 
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SHEET BRASS, BRASS RODS 
and PURE COPPER WIRE tor 
ELECTRICAL PURPOSES. 

Пкгота: 
296 BROADWAY, New York. 
125 EDDY ST., Providence, R. 1. 


v . AND jo M ey 
LONDON AND GLOBE 
INSURANCE, CO. | 


2 at Waterbury, o М/шылам & Pine ith New one 


WILLIAM ТАМ LANG, 


METAL G GOODS, 
Cor. So. 6th & First Sts., 


WILLIAMSBURGH, L. I, М. Y. 


BOSTON ano SANDWICH 
GLASS CO. 


Y. BEDDALL, Manager. 
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er С ommercial 


Electric Lamps and Plates for Batteries, 
Con Ti 2s. d 0. 


| "We make a EE cim Gears | 
mes ate pap rning with a white 
(OF LONDON), 
OFFICE AND SAMPLE ROOMS, | ALFRED PELL, 


e greatest 
Our Battery Plates are the best 
in the market. 
No. 17 MURRAY STREET, N.Y. BOULTON CARBON CQ, Resident Manages 
©. E. L. BRINKERHOFF. Cleveland, Ohlo.! 37 & 39 Wall 7 Street. 


CHARLES w. HOLTZER, PARAFFINE WAX, 


MANUFACTURER OF AND DEALER IN 


ELECTRICAL®INSTRUMENTS®&®SUPPLIES, |... mean e mms nur by 


h Instruments, Galvanometers, Electric Light Apparatuxes, 
Die for Incandescent Lampe, Blectrie « Em a Lighting ‘Apparstuses. poe 
Murglar Alarms, Electric Bells, an: 


+k BROOKLINE, MASS. — 
POPULAR SCIENCE. 


the case, barrel or carload, 


J. W. JONES, 194 Water, St., Now York. 


The oM Library of Popular Science contains such stand- -— Cais of Nations,” by Prof, RAWLINSON. 
as Naturalist on the River Amazons," by Н. ХУ, BATES. {28 


am 
“Town Geology," by Canon KINGSLEY; and many others, 
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Write for a Catalogue, вога postage stamps for а 
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2. FITZGERALD & 0, Pabliher, 90 Lafayette Place, New York. 


works 
"Тһе Wonders of the Heavens.” by FLAMMARION, (illustruted,) 
"в Place in Nature,” by HUXLEY, (illustrated). 
ms са бу i-Darwinian) by Rev. DR WAS мант. 
Re 


q on Sf 
“Forms of Water,” br 


DALI, illustrated). 
MANUFACTURERS OF PATENT FINISHED 


INSULATED TELEGRAPH WIRE. 


AMERICAN ELECTRICAL WORES, 


ARC AND INCANDESCENT LICHT. 


United States Illuminating Co. 


59 Liberty St., New York. 
Sole Grantee A An A сене and Rights 


THE UNITED STATES Еос LIGHTING C0., 


"|for the City of New York a and vicinity. 
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Partrick & Carter, Premium Learners po 


The famous Ne: 
IRI Uu hay a 
стыру, 


I 14 South 2nd St, Philadelphia, Pa., 


2 Md Electrical In 1 = ite and ge 
mess 
Pilon of eve every description, Send 1% or China 


age: rioen befors purchäding — 
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>ARC LIGHTS.- 


We desire to call attention to the BRUSH MACHINES we are now manufacturing, intended to give lights of 
about two-thirds of the Bere of our usual size of arc lights. They are fully equal to the ordinary size lights of other 
systems, and except in the amount of light, are the same in every respect as our other lights, 


Number of Machine. Number of Arc Lights. Nominal Candle Power. Horse Power Required. 
10 12 6 
і 20 1200 11 


i EA 1200 15 
1200 35 
Prices of machines and lamps the same as the regular list. Our agents will give you estimates, 
We shall commence this month the shipment of BRUSH STORAGE BÁT ERIES to fill the large orders 
which have accumulated on our books. We desire to state that these batteries are GUARANTEED by this Com- 


pany, just as all apparatus hitherto sold by us has been; and that the statements of our opponents regarding them, 
which have been so industriously circulated of late, are false in every particular, 


THE BRUSH ELECTRIC CO, 
No. 379 Euclid Avenue, CLEVELAND, Ohio. 


STANDARD ELECTRICAL WORKS, CINCINNATI, 0. 


Galvanized Telegraph Wire, < Лар, Patent Тор онза Key, 
Post-paid. 


All Numbers and Grades; 
>ВВАСЕЕТ5 AND PINS, < 
INSULATORS, 


GLASS and PORCELAIN, 
CROSS AIMS, 


OFFICE WIRE, Sop Gortaci: O - 
ор Contac’ ор Connection, 
Annunciator Wire, Anti - Paralytie, Non-Sticking, 


POLE RINGS, Easy Working. Thoroughly 


- в Tested, and Universallyapproved 

PRICE, COMPLETE WITH BATTERY POLE STEPS, 
Book of Instruction, МЕ Se», - 8350 Standard Telegraph Key, $2.75 
Instrument, only, = - - - 280) LECLANCHÉ | Bunnell Steel Lever * 3:00 
Instrument, wound with "line Wire, - 3.50 -ан»- Legless Rubber Base ** 2.25 


Instrument, all Brass, Bun.“ 5.00 VITY BATTERIES < Giant Sounder, - - - 3.50 
Instrument, all Brass, Nickel Plated, 6.00| "ОВА | BA "pony Э ИК 
Instruction Book, - =- =- =- 15 Cts. Office Fixtures, Tools, Ko, Send for Illustrated Catalogue 
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THE SUN LAMP. 


ge who has ever written or read at night much, 
must often have desired a steady, clear, and soft light. 
Gas does not give it, and the сап е requires too much at- 
tention, while the red rays of the petroleum light are objec- 
tionable. If we can believe reports from abroad, the 
coming light for the reading room and the workshop should 
be the new “Sun Lamp," which is an improvement of the 


FiG. 1. 


lampe soleil, a French translation of the same words, which, 
though expressive, is liable to lead to confusion in the 
future, Тһе great improvements consist in having a fixed 
position of the carbon rods. Т! rods are very short, 
and are placed on each side с f marble, which is 
thus rendered incande ‚general view of 

The two rods 


the solid rod, and forms an are. The carbon rods are 
pressed forward by means of springs according as con- 
sumed, and which same springs form short circuits when 
the carbons have reached the end, A safety switch is 
mounted on the lamp bracket, allowing the current to pass 
—one portion along the German silver resistance coils, 
with two mercury cups, connected by a metal fork; 
another portion of the current crosses the main circuit, 
then along the hollow carbon rod, and across the end of 
the small carbon rod, to the other, and thence to line, Fig. 
3 shows main circuit, together with the mercury cups. Fig. 


Fic. 2. 


4 represents carbon rods, and the pencil that passes through 
the hollow one for igniting, which is done by various 
means. Тһе brilliancy of the light is suitably tempered by 
having the lamps surrounded by opal globes, while the light 
itself, when required for reading purposes, etc., is inverted, 
and is thus reflected from the walls and ceiling, adding 
most powerfully to the general comfort and effect. 

The marble of thesun lamp lasts from fifteen to fifty 
hours, according to the current used. For the 1000-candle 
lamp it lasts about thirty hours. The cost to the company 
of each marble is 3d., and the’cost in carbon consumption 


expulsion of the acid is complete, The small hole forming 
the for the arc becomes burnt out to aslightly larger 
size than its original Yin. diameter. The lamp is made in 
various sizes, arcs varying from Жіп, to 4in. in length, corres- 
ponding to candle powers from 500 to 50,000. d 

These lamps have been lately introduced in the Ken- 
sington Museum in London, and one of the Art Galleries 
atthe Vienna Exhibition is lighted by them in the latest 
form they have assumed. 

Perhaps some day this lamp may serve to do away with 
the objections that have been urged against the opening of 


e EE pal 55 i a 
some of our libraries at night in this city. The first thi ired will bê ã E & 
Ü EE current. ity (and in some | a 
THE DYNAMO: HOW MADE i а апе by h ing the middle portion over a $ 
^ n ie. “ا‎ by heat 
2 % d сала ШІ азы or other flame until red hot, fun allowed to cool gradually. 
== this across a knife blade the exact centre is found М 
Nr iries have in ** ours," says Mr. Selimo К, | of a screw-drill a hole about shin diameter clear 
Bottome in ish Mechanic, respecting the construction of | this steel “ needle," as it is called, is bored. By 
dynamo electric machines, and replies equally numerous have been forth- | towards the side the needle is brought to the shape 
os E very few of those who have turned their hands to the con- 


passed 


li 
LEN rx 
Proportion: round 


wire, 


will cause the solder to melt and adbere to the steel b 
is now taken up with another Bi of f and laid (flat. 
as centrally as possible over the hole. Keeping the needle 2 
flame, the solder will also flow round the brass and adhere to it, a 
firm junction when it may be removed from the flame and placed: af ı 
f Tici оп а cold metal or stone surface. It should now p 
y 
certain iron portions; whi m 
5 magnetism іп its turn gives 
electrical effects, and so, until its limit is reached, 
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Is repelled 
extremity 


peristaltic 
are caused ( Journal Officiel, Мау 18, 1881). Тһе preced- 
appear to you, Monsieur l'Abbé, to add some de- 


THE AMERICAN INSTITUTE FAIR. 


THE ELECTRICAL EXHIBITS. 


reachin; 

their Ben has much i gusce E is sai 
lighted electricity, this portion of displa i 

under the control ар the United States e Co 
"There are eighty Weston arc lights in the building, fed from 
an ordinary street circuit which is worked from the com- 
pany’s station in Stanton Street. There are in addition 
200 Maxim incandescent lights, which are ted by a 


any 
these devices, thein 
characterized by great fertility of 


skill in carrying 


installation, the engine and dynamos being all within i 


the building. This portion of the exhibit is under the 

of Mr. M. J. Quinlan, the company's amo engi- 
meer, An E. P. Hampson engine, of about 3o horse-power, 
furnishes the power which drives 3 Weston dynamo ma- 
chines. One of these machines, and the lest of the 
three (style No. 6), excites the field magnets of two large 100- 
ight machines, Each of the latter feeds a separate circuit 

100 incandescent lamps; the lamps, each of about 70 
ohms resistance, being connected in multiple arc. 

Messrs. J. and Н, Berge, of 191 Greenwich Street, this 
city, repeat their exhibit of last year, the most conspicuous 
feature being their celebrated self-contained Holtz ma- 

This apparatus is constructed for use in the arts, 
where high tension electricity is required, and can be ar- 
ranged to run with a motor driven by any convenient 
source of power. A machine with six 3o-inch plates will 
produce a 15-inch spark. — — 

The Rousseau Burglar Alarm Company exhibit speci- 
mens of all of their specialties, among the most noteworthy 
being automatic electrical gas lighters, by which the gas 
may be lighted or extinguished at will at any distance from 
the burner; the improved burglar alarm having a time 
keeper which puts the alarm on or off at any desired hours, 
ay sleepers by ringing alarm bells in any desired 
room or rooms at any hour, shunts any portion of the 
house out of circuit until a certain desired hour is reached, 
so that a portion of the house is protected while the other 

which may be used up to a late hour, is not; and 
in addition is supplied with a key which will enable the 
ossessor to enter and leave the house while the alarm is on 

ithout starting the alarm. 1 ibi 
ез watch clock for sixte 
by simple push buttons; ar 
for recording being used for each station. Т 
i ich indicates whether any 
т, and has an arrangement for | 


r bie ou point of the Jable candle 


t | for this means of display. 


by but one specimen, 
Co. ‘The motor shown 


governor if desi ‘or sewing machines, 

etc., a battery of 6 Bunsen cells is furnished, the plates of 
which can be immersed, to a greater or less extent, within 
the liquid by a paler ri affording a ready means of 
regulating the and power. 

EThe New York Applegate Electric Matting Co, have a 
large exhibit of their really valuable specialty. This is now 
adapted to automatic gas lighting, as well as the customary 
alarm or signal bell ringing. This system has many advan- 
tages over the more complicated systems of circuit closers, 
besides its incontestable superiority on the score of econ- 


omy. 

Tihe electrical department of this year's exhibition is 
noteworthy for its smallness and for its lack of novelties, 
To judge of the progress of electricity in the arts by what 
is displayed here, one would think that discovery and ap- 
plication >> er during the day eyed ашаны, 

It is evident that promoters of electri i 
requiring large and expensive plants, do not find it worth 
their while to make any display here, The manufacturers 
of electrical apparatus whose products are portable, com- 
pact, and relatively cheap, are those whose specimens we 
may expect to find in this exhibition. 

Conspicuous by their absence are several recent im- 
provements in our art, which аге peculiarly well adapted 
Among them are the many ге- 
cent applications of electricity for the distribution of 


| standard time, by driving and regulating clocks, and by 


time balls, railroad signals, lightning rods, electric eleva- 


i. | tors and railways, telephones, and the apparatus for using 


the electric light to explore cavities in the human body. 


to make the lumin- 


stationary. A selenium 
itor acts as an automatic elevator of the pointas the candle burns 
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INTERESTING AND SUCCESSFUL TESTING. 


4 T)ROF R. H. Thurston, the accomplished author and experimenter 

in the domains both of abstract and practical science, now occupy- 
ing a chair in Stevens Institute, Hoboken, honored our city with a visit, 
yesterday, for the purpose of having the Armington & Sims engine tested, 
under his own personal supervision. The exigencies of electric lighting 
have imposed on the steam engine, requirements much more arduous and 
difficult than were formerly contemplated. To meet these requirements, 
the inventive genius of the world has been stimulated to a marked degree, 
and results obtained, which, a few years ago, would not have been thought 
possible of achievement. In view of these new developments, Prof. 
‘Thurston has felt it incumbent upon him to supplement his already volu- 
minous teachings with another work specially adapted to the consideration 
of the present largely enhanced efficiency in steam economy. In accord- 
ance with his exact method of relying only on personal observation—with 
the aid of one of the students of Stevens Institute—he conducted an 
exhaustive series of experiments Wednesday afternoon, at the rooms of 
the American Electric and Illuminating Company on Aborn Street. The 
result was a substantial triumph for the engine experimented with. The 
severest tests were applied and sustained, the engine doing more even 
than was ever claimed for it." — Providence Journal, Thursday, September 
27, 1883. 


We clip the above from a very enthusiastic report of the 
trial of the Armington & Sims engine, which appears in the 
columns of our contemporary. It is probable that Prof. 
Thurston was engaged in the collection of facts and data 
for use in the preparation of the series of articles which are 
in course of publication in our columns, The account of 
the engine here referred to, will appear in our columns at an 
early date, and it will no doubt interest our readers very 
greatly; especially as they are probably desirous of seeing 
what is the verdict in regard to an engine which Mr. Edison 
has used for so much of his work 


ELECTRICITY IN NEWARK. 


НЕ Annual Meeting of the Stockholders of the Domestic Telegraph 

and Telephone Company was held to-day. Newark is fast becom- 
ing one of the leading cities in electrical matters, and as the art advances, 
new developments bring with them the demand forlabor. Тһе Domestic 
company shows this very plainly. They employ fifty-four persons in 
constructing and maintaining their lines, and operating their business in 
all its departments, and it has grown to be of importance to out commu- 
nity and to all having use for the telegraph and telephone. Newark be- 
ing one of the largest telegraph centres in the United States, we have the 
advantage here of both the principal systems, The offices of the com- 
pany are lighted by the Weston incandescent system, supplied from the 
Mechanic Street station, 

At the meeting to-day, Directors were elected for the ensuing year as 
follows: George W. Hubbell, Enos Runyon, Marcus L. Ward, Jr., John 
D. Harrison, Jabez Fearey, E. Luther Joy, Edward Weston, Frederick 
T. Fearey, and Jacob H. Dawson, Jr. 

"The annual report of the company, presented to the stockholders by 
the Executive Committee, contained some facts of general interest. There 
are now 224 call boxes in places of business and residences. During the 
year, four fire calls were responded to and the department notified. The 
twenty-nine messengers have performed no fewer than 104,280 errands 
during the twelve-month, Forty-one offices and stores use the company's 
burglar alarm, central office system, and twenty-eight places have been 
found open after having been closed at night. No articles of value had 
been taken in any case, as the alarm is instantaneous, and gives no time 
for the thieves to work. Five special police officers are employed in this 
department. 

There are now 556 subscribers to the telephone exchange, and the 


enormous number of 1,016,895 calls have been answered during the year. 
In this department fifteen fire calls have been answered and the depart- 
ment notified. There are 658 miles of wire in use, and the company 
employs fifty-four persons. 

The paid up capital of the company is $100,000, on which they pay to 
the city of Newark the same rate of tax as individuals pay upon their per- 
sonal property, the total tax this year amounting to $2,060. Separate 
wires are run from the central office to each telephone subscriber, and all 
the latest improvements in call-bells, switches, operating tables, and 
other valuable changes have been added to the system.—Newark Adver- 
tiser, Oct. 20, 


THE INVENTOR OF THE SUBMARINE CABLE 
AND TORPEDO. 


Te first attempt to use torpedoes is generally credited to an Italian 

engineer named Lambelli, At the siege of Antwerp, in 1585, he 
floated boxes filled with gunpowder down the river with the ovject of de- 
stroying a bridge. These boxes were provided with mechanism which 
was to cause the explosion of the gunpowder on the boxes colliding with 
the bridge. The Americans, however, claim that David Bushnell, of 
Connecticut, was the first inventor of the mechanical torpedo. He was, 
born at Saybrook, now called Westbrook, Connecticut, in 1742, and en- 
tered Yale College in 1771. During his residence at this college, he 
devoted a great deal of his time to the study of submarine torpedoes and 
mines. Another American, Robert Fulton by name, took up the subject 
with great energy at the beginning of the present century. At the time 
when England was thrown into a ferment by the numerous threats of in- 
vasion uttered by Napoleon Buonaparte, Fulton endeavored to get him to 
adopt his plan of submarine torpedoes, by means of which he promised 
* to deliver them and all the world from British oppression." Не does 
not appear to have met with any encouragement from Napoleon, however, 
and he subsequently betook himself to the United States, where he pub- 
lished a book entitled, ** Torpedo War, and Submarine Explosions." It 
is dated New York, 1810, and has the curious motto on its title page, 
“The liberty of the seas will be the happiness of the earth.” His torpedoes 
were all to be fired by mechanical means, however. The invention of the 
voltaic battery, and its development, was to lead to its adoption for firing 
submarine mines. In 1829, when but a boy, Colonel Samuel Colt, the 
inventor of the revolver which bears his name, began experimenting in 
this direction. He worked hard until 1842, in which year, on the 4th 
June, he exploded a torpedo in New York harbor by means of the cur- 
rent from a battery, and on the 4th July following, blew up the United 
States gunboat “ Boxer," opposite Castle Gardens. After this he was 
taken up by the American Government, and a sum of money, 17,000 
dollars, voted him, to enable him to continue his experiments. On the 
20th August, 1842, he destroyed a schooner on the Potomac river, when 
five miles away from her, and on the 18th of October, 1842, he blew up 
the brig “ Volta," in New York harbor. It is generally conceded that 
Colonel Colt was the first to utilize electricity for firing mines. The fol- 
lowing extract from “ Torpedoes and Torpedo Warfare," by C. W. 
Sleeman (Griffin & Co., Portsmouth, 1880), will be read with interest 
* From Colonel Colt's private papers and memoranda, it appears that 
he claimed to possess a further secret, which died with him; but that his 
invention consisted principally in the arrangement of groups of torpedoes 
connected by insulated wires with each other and with the galvanic bat- 
tery, and that one of his projects was to compel a vessel to tell her proximity 
by telegraph as she touched certain parts of his apparatus, or, by a 
method since adopted by the Austrians, the vessel's contact caused the 
circuit to close, and thus insured the explosion at the proper instant. To 
Colonel Colt certainly is due the credit of being the first to conceive of 
the project of igniting deposits of powder, placed in harbors for their de- 
fence, by means of galvanic electricity; and the cable employed by him 
in this connection was the first submarine cable ever invented for con- 
ducting the electric fluid, only differing from the most approved forms of 


present telegraphic submarine cables in the substitution of asphaltum and 
beeswax instead of gutta-percha, then unknown.”—London Electrician, 


registering apparatus, 
automatically as soon as it is uttered. ‘The characters thus produced are 
about the most comical looking gallimatias that I have ever seen, but they 
are said to be easily read off by the inventor, who, I fear, is likely for 
‘some time to retain the monopoly of this peculiar art. The glossograph, 
it may be thought, must be an awkward implement in the human mouth— 
as awkward, in fact, asa“ bit” between а horse's jaws. That is nct 
the case. It is constructed in such a manner as to cause the speaker no 
inconvenience whatever, М. Gentilli maintains that its presence in the 
mouth is almost imperceptible, but I am afraid that is not the opinion of 
those who have tried it. Anyhow, it is a very remarkable instrument. 1 
understand its merits have been tested in the Italian Chamber of. Depu- 
ties, and its usefulness much praised by those members who gave it a 
trial, In using the glossograph it is by no means necessary to raise the 
voice— pianissimo and fortissimo are all the same to the registering appa- 
ratus, It will reproduce a whisper or a shout with equal fidelity, but the 
more distinct the articulation the better the esult. This is the sole con- 
dition of its efficiency. With the aid of the glossograph it will be possible, 
іп M. Gentilli's opinion, to write four or five times as fast as has hitherto 
been possible by even the quickest penman, According to this calcula- 
tion, the speed of the glossograph would amount to something like 5,500 
words an hour. 1 am aware that there are reporters who can turn out a 
column of the Zimes —say, 2,300 words—under 100 minutes, and that is 
nothing very wonderful. If the glossograph can really quadruple that 
performance and prove itself a reliable instrument, then, I am afraid, the 
reporter, like the sable Venetian hero, will find his occupation some day 
gone. Before that time comes, however, the glossograph will require to 
be considerably improved in one or two points. In the first place, the 
characters are almost as difficult to decipher as Mr. Shapira's famous 
‘sheepskins; and until М. Gentilli's newly invented alphabet is as well un- 
derstood as Mr. Pitman's phonographic system, the reporter, 1 apprehend, 
will share the fate which the proverb assigns to threatened men. This is 
the fly in M. Gentilli's pot of honey, but I am informed that he is very 
‘sanguine of being able to remove it before long. He has given many 
years of labor and thought to the production of the glossograph, which is 
certainly а marvelously ingenious instrument; and, looking at the wonders 
of the telephone and the microphone, which are gradually reaching perfec- 
tion, it would seem that M. Gentilli's invention is destined to accomplish 
all that he so fondly predicts of it.—Vienna Correspondent Jronmonger. 


ANIMAL ELECTRICITY. 


IN Dr. M'Kendrick's lecture before the British Association it was 

- shown, by projecting its image on a screen, that the uninjured frog’s 
heart, isolated from the body, still lives, and while beating gave with each 
beat an electrical variation, as shown by the swing of the galvanometer 
needle. The uninjured heart gives no 


_ This continued 
removed, there was 
This action, 
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tissues under the action of stimuli. It was no part of the functions of 


cent, and bore no relation to the general well-being. Consequently, all 
attempts to influence the living body by magnets had no rational basis, 
The lecturer had tested this question by powerful electro-magnets, and 
bad not been able to detect that they had the slightest influence on any 
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ERRATA, 


In article on “ Electro-Motors," October paper, page 303, first line, 
read “ Clerk-Maxweil” instead of “ Fleming Jenkin,” the quotation was 
made from memory, hence the error, 


ELECTRIC LIGHT TESTS AT CINCINNATI. 


N our last issue we gave a brief account of the electric 
light plants of the several competing companies at 
the Cincinnati Exposition, and called attention to the 
fact that, in accordance with a special circular issued 
by the exposition commissioners, scientific tests and 
measurements of the apparatus would be made. This 
special circular stated that “ no expense has been in 
securing the services of a jury composed of the best scien- 
tific experts in the country;" also, that " in deciding on the 
best of arc and incandescent lighting, the jury will 
take into account the following factors, viz.: 
lamps, conductors, fixtures, safety devices, regulating ap- 
paratus, manner of erection, including cost of operation, 
number of lam; horse-power, economy, iency, etc., 
etc.” From this we judged that the tests would be 
thoroughly scientific and exhaustive, Since then the tests 
have been completed, and we regret to say that, from all we 
can learn, the work was done in such a hurried, crude, and 
slip-shod manner, that the results are anything but satis- 
factory, and should be regarded with suspicion, both from 
a commercial and a scientific point of view. 

The jury recommended that the principal prizes be 
awarded to the Edison and Thomson-Houston companies, 
except the prize for the best arc dynamo, which was 
awarded to the United States Company. Тһе latter com- 

y was so dissatisfied with the aste, the methods em- 
ployed, and the general conduct of the tests, and also with 
the fact that the recommendations were made. without giv- 
ing any figures whatever, that they immediately filed a 
“ protest” with the commissioners of the exposition. The 
commissioners saw fit to disregard this protest, whereupon 
the United States Company applied to the court, and ob- 
tained an injunction restraining them from making the 
awards, and also commenced proceedings for damages, on 
the ground that the commissioners had not fulfilled their 
contract. 

We are more than disappointed at this result, Such fair 
promises were made that we had high hopes of at last ob- 
taining accurate scientific, data in regard to the prominent 
lighting systems, and the public will join with us in regret- 
ting the result. Not having seen any of the figures, nor 
even the results of the computations made by the jury, we 


of the various 
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THE COURSE IN ELECTRICAL ENGINEERING 
AT THE CORNELL UNIVERSITY. 


T was announced last Spring that Cornell University 
would, at the opening of the Fall term, receive stu- 
dents for a course of instruction in electrical i 
The announcement has created so much interest, and pro- 
voked so much enquiry, that we have endeavored to pro- 
cure and present to our readers full information in regard 
to this new department of study 

The requirements for admission are the same as to the 
other technical courses, civil and mechanical kein 
etc., that have been been so long established, viz.: 
and geometry, in addition to the common an branches. 

The course in the University includes the higher mathe- 
matics, the French or epp rhetoric, 
tive geometry and mechani wing, physics, 
the steam engine and other motors, besides the у 
work іп electricity, which constitutes the special features of 
the course, 

Тһе instruction in en includes As use of all the 
instruments employed in making electrical measurements, 
with the means employed for testing their accuracy and de- 
termining their constants; the construction and testing of 
telegraph instruments; the methods of 
lines and cables; the theory, construction, of 
dynamo machines; the study of the different systems of 


decks lighting, 45 etc, ee. 2 
The course is designed to give а thorou; 

combined with a theoretical, training, and the am 
engineer will find use for every subject named. Тһе higher 
mathematics and pure sciences will be found of especial im- 
portance, now in the infancy of the applications of elec- 
tricity, when so much is in the tentative 

The facilities for this instruction at Cornell are of the. 
best. A large new building has just been 
which are several rooms specially equipped for elec 
tests and measurements. All the important instruments for 
measurements are provided. Dynamo machines and sys 
tems of electric lighting are in practical operation in 
building, and, as far as possible, all the applications of 
electricity are exemplified. 

The student spends a considerable portion of his time 
in the laboratory, making experiments with the various 
struments, He determines the laws and constants of; 
vanometers; measures the resistances of various. 
measures the currents used for electric lights; 
the energy expended in charging and that 
discharging storage batteries; determines the 
machines and motors; in short, does exactly 
engineer needs to do in the factory or office. © 


| STE on қауыша fal neus, ot Karl Sil 
mund Richard Werdermann, the distinguished electrical 
Born in Prussia, in 1837, he was educated for the army. 
igning from the royal artillery, he, in 1860, emi 
to France, and practiced in Paris the profession of civil 


time resided in London, and devoted himself to the ad- 
vancement of electrical science. 

In 1873 he lighted the clock tower of the House of 

is by electricity, the current being supplied by a 
Gramme machine. The illumination was for the purpose 
of indicating that the House was in session. 

In 1875 he displayed an electric-arc lamp upon 
of the Charing-Cross Hotel, and by reflectors lighted the 
Mall, and the Facade of Buckingham Palace, a mile distant. 
In the same year he exhibited, before the Institution of 
Civil Engineers, in London, the transmission of power by 
Gramme's machine. In the same year he introduced a 
Gramme machine into the General Post-office at St, Mar- 
tins le Grand, to perform the telegraph work previously 
done by batteries. 

Tn the same year he perfected the double-parallel insu- 
lated carbon candle, “having undoubted priority of inven- 
tion over Jablochkoff,” who obtained the ts, and 
whose name is permanently connected with invention, 
The device was applied by Werdermann not only to light- 
ing, but also for drilling stone. 

the same he рг elaborate plans for the 
illumination of the Centennial Exhibition, at Philadelphia 
(held in the following year). These plans were in detail, 
with estimates of cost, and contemplated not only the in- 
terior lighting of the vast buildings by his candles, so ar- 
e that cross-lights cut off the shadows, but for a gen- 
illumination of the whole grounds, by means of lofty 
poles bearing powerful lights with reflectors, 

In 1876 he invented an electric railway brake, an elec- 
tric furnace, and a process for reducing refractory ores by 

ity. 

In that year a syndicate was formed to acquire the 
Gramme patent for the United States, and the importance 
of Gramme's invention being imperfectly comprehended, 
the inclusion in the contract of the refractory ore patent 
was demanded, and refused by Werdermann, That refusal 
cost him a great fortune, changed the direction of the busi- 
ness in this country, and delayed its development. 

In 1878 he read a memoir before the French Academy 
of Science, on the “imperfect contact” or “ infinitely small 
voltaic arc," popularly known as the semi-incandescent 
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WHAT, THEN, IS ELECTRICITY? 


the roof the 


pu great 
system, and then threw a great deal of zest into the general 
conversation by asking, through the interpreter, the simple 
uestion :— 
lg “What, then, is electricity?” 
After everybody had talked for fully five minutes in 
5 ing to explain eee nobody gu just sacar what 
electricity was, So Kiang Pom put up his pencil and gazed 
mournfully at the uncompleted chapter in his book. 


T a special meeting of the Gramme Company, held at 

its office, on Wi y, October 17th, it was unani- 

mously resolved to appeal from Judge Blatchford's de- 

cision, in the case Gramme vs. Arnoux, to the Supreme 
Court of the United States. 

We foreshadowed this action in our editorial of last 

month, setting out the reasons why an appeal was inevitable. 


--- МЕ HAVE SOME VERY interesting figures before us comparing 
the different modes of illumination in respect to the amount of products 
of combustion: 


It | smaller amount of heat shows less waste in making light.—London Nature. 


— AN INTERNATIONAL SOCIETY OF ELECTRICIANS has been 
formed in Paris under the presidency of the Minister of Posts and Tele- 
graphs, its main object being to centralize all information bearing on the 
progress of electricity, and to promote its spread and development. In- 
formation as to the society may be obtained by writing to М. Georges 
Berger, 99 Rue de Grenelle, Paris. 
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rent for the transmission of speech, // must have done so 


ıysical laws have changed since his time, 


He invented a telephone transmitter for the purpose of 
electric transmission of speech sounds and any other. 
succeeded in doing it, and we can to-day with the same in- 
struments, He also described his devices giving a y. Mad 
their action, which in some particulars is inexact. Т 
two things he did. Тһе courts have decided, that because 
he did not describe the action of his device as we would de- 
scribe it to-day, when used for the same purpose it was 
invented for, the Bell company is, therefore, entitled 
to a monopoly of what he invented for the purposes for which 
he invented it. уу, X. 


THE TERM QUANTITY IN ELECTRICITY. 
EFFECTS OF INTERNAL RESISTANCE. 


BY SCHUYLER SKAATS WHEELER. 


F weask a number of so-called electricians, what is the 
effect of connecting the cells of a battery in multiple 
arc, most of them will reply, that the battery is then set up 
for " quantity," and will give a current of greater quantity 
than if the cells were connected in series. ‘That when the 
cells are connected in series they give a current of greater 
intensity, but less quantity, and that for certain effects a 
quantity curtent is needed, while others are produced by 
currents of great intensity only, thus speaking as if there 
were some teristic or property of electricity which 
they designate by the term quantity. If we refer to the 
works on electricity, we will find the same inference. 
From Ohm'slaw we at first get an idea that there are 
of electricity, two qualities or dimensions—electromotive 


- As we already know the effect in a circuit, or the strength 
of current depends upon the E. M. F. divided by the resist- 
ance of the circuit, ‘Therefore, if a circuit in which it is 
desired to luce a given strength of current has a high 
resistance it is necessary to have a correspondingly high E. 
M. F., while if the circuit is of low resistance a low E. M. 
F. will produce an equal strength. There will be more en- 
ergy of course in the circuit of high resistance, since, in it, 
there is the same strength maintained through a higher re- 
sistance or a longer circuit," In technical terms it has more 
vol S; but at any point on the high resistance circuit 
will be id the same strength of current, as in the one 
of low resistance, A needle suspended near them will make 
equal deflection in both cases. In fact, without making 
some alteration in the conditions of the circuit, it is not pos- 
sible at a single point to detect any electrical dissimilarity 
between two circuits. Now, although two circuits of 
widely different resistances, may have the same strength of 


current, and, therefore, be exactly similar except in the mat- 
ter of length, they will be differently affected by certain 
с! 
For instance, if we a coil of moderately high re- 
sistance in the circuit of low resistance, the current will be 
у weakened, since this сой makes the resistance of 
the whole circuit much than before, and conse- 
with its E. М. F., whereas, if we 


break the low and the high resistance circuits, the former 
will not spark, and the latter will, simply because the resis- 
tance of the air across the break, entirely stops the cur- 
rent maintained by the low E. M. F. and does not at once 
stop the high E. M. F. 

It is these effects of the resistance of the circuit, rather 
than any factor dependent upon the electricity, which give 
rise to the ular but very incorrect and misleading term 
“quantity” in electro dynamics. If the average electri- 
cian has to deal with a conductor traversed by a current 
of ordinary strength, and in drawing from it into another con- 
ductor he finds that he is not materially limited by the re- 
sistance of the first conductor itself as a source, he imme- 
diately says that its current is one of enormous quantity, 
when, as a matter of fact, there may be much less elec- 
trical energy in it than in the high resistance circuit spoken 
of above. 3 

It is not the electricity itself, but the conditions im- 
posed by the circuit through which it has to flow which 
determine whether or not the effect commonly called “ quan- 
tity," is produced. 

If the circuits in question are the internal resistances 
of battery cells—the cell having large plates close together 
and consequently low internal „is said to be a 
quantity cell, simply because the low resistance which it 
offers, does not prevent the E. M. F. of the cell from pro- 
ducing a strong current when it is connected to an exter- 
nal circuit of low resistance. Ав far as the electricity itself 
of the cell is concerned, in the only property which electric- 
ity has—electromotive force—there is absolutely no differ- 
ence between it in this cell, and in any other of the same 
plates and electrolyte. In fact, standard cells, standards, 
of E. M. F. of course, are generally constructed with 
exceedingly small plates, widely ated on account of the 
mechanical advantages of that disposition. 

As the greatest E. M. F. obtainable by chemical action 
from any combination of substances is about three volts, 
and that obtained from the most common cells, little more 
than one volt, when a greater E. M. F. is desired from such 
a source, it is necessary to obtain it from a group or bat- 
tery of cells, by coupling a number of them in series, so that 
the E. M, F. of the whole will equal the sum of their indi- 
vidual Е. M. F's. This arrangement is subject to the draw- 
back, that it also opposes the sum of their internal resistances 
to the current, whereas if the cells are connected in multi- 
ple arc, they are the same in effect, as one cell with plates 
just as many times larger, and while their joint E, M, F. is 
that of one cell only, their joint resistance is as many times 
less than that of one cell as there are cells. 

To get the maximum effect through a high resistance, it 
is clear that we will gain more by the increase of E. M. F., 
resulting from connecting the cells in series, than we will 
lose by the accompanying increase of resistance, since the 
latter is only a small part of the whole. If the circuit is of 
very low resistance, the resistance of the cells, is a large 
part of the whole, and then the best way to arrange them 
is in multiple arc, since the total resistance of the circuit 
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the turbine pumps must be 
all the lower ends of the pipes bei 


be increased in proportion to the number of turbines, but 
the height or pressure per unit of area would remain the 
same as that of one turbine. This corresponds to connect- 
ing batteries or electrical machines in multiple arc, or for 
quantity. 4 

"This comparison helps one to remember the important 
fact, that when batteries or machines are connected in 
series, i. e, one behind the other, the whole current has to pass 
through each one, and that,therefore, the electromotive force 
and internal resistance are both increased in proportion to 
the number of elements; also, that when they are placed in 
multiple arc, 4. e. next to each other, only a fraction of the 
whole current goes through each one, and that, therefore,the 
resistance is decreased in proportion to the number of ele- 
ments, and the electromotive force remains the same as that 
of one element. 

Tf in the external tube of the water current, a water 

or some similar apparatus is placed,the force of the cur- 
rent will drive it and produce in it the same amount of work as 
was given out by the turbine producing current. This work 
can be increased either by placing a number of current pro- 
ducing turbines over each other (in series), or next to each 
other (multiple arc); in the first case a high pressure tube 
of small diameter would have to be used for the connection, 
and in the second case a large one of less strength. This 
corresponds to electrical transmission of power, in which it 
is also more economical to use a current of very high elec- 
tromotive force and of small quantity. 

Earth return circuits, the principle of which so many 
people have difficulty to understand, are also explained 
very nicely by the water circuit, If, for instance, the 
tube from the top of the turbine pump be led from New 
York to Boston, and there through some receiving apparatus 
to the ocean, while the bottom of the tube in New York 
be led to the ocean, the apparatus will work just as well 
as if the return be through a second tube, the ocean acting 
as a practically infinitely large reservoir from which the 
water is pumped out at New York and emptied again at 
Boston. Se is an exactly parallel case to electrical earth 
return circuits, and shows that it is not necessary, as many 

that the same cı | through the 
earth from the second stat ; he earth is an 
т just as the ocean is 
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to the death of Prof, Varley, of London, a 
committee to draft suitable resolutions on the event. The 


and interesting lecture. A regular meeting of the society 
was held on.the evening of the roth of October, which was 
postponed to Friday evening, November 2d, at 8 o'clock. 

е society is prospering At the last meet- 
ing eleven names were proposed for membership. The 
circulating library of the society is now open, and members 
are availing themselves of its advantages. 


BROOKLYN, N. Y., Sept. 28th, 1883. 
To the Editor of the Electrician. 


." I desire to call your 


Hans J. MOLLER, 
28 Tiflany Place, Brooklyn. 


--- THE TELEGRAPH has been used on Mount W; 


White Mountains, for many years to signal the weather to the 
on one side, and the Fabyan House on the other. 


of the 
House 
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STEAM ENGINES FOR ELECTRIC LIGHTING 
` PLANTS. 
BY ROBERT H. THURSTON. 


1V.—ENGINES CAPABLE OF DIRECT CONNECTION. 


DS (as not well Bd for direct connec- 
to the dynamo), and to have a number of character- 


points in common which especially fit them for use in 


scribed will have been seen to differ, 

, from that which immediately pre- 

had a system of valves that differed 

no less radically than did its system of 

We have now to study an engine which re- 

the last in its general features—the use of a cut-off 
riding on a seat formed upon or in the single main 


and exten 
crosshead, 


cylinder overhangs, 
Хо: 
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form of engine, the crank is replaced by a 
ment which enables the builder to effect a pe 
ancing of the reciprocating parts than can well b 
with the ordinary form of crank. The rigidity 
of engine is seen to be as essential a feature. 
which have been previously described. The box 
gives this stiffness in a very satisfactory manner. 

The main guides are and are fitted with removable 
faces which can be readily repaired or replaced, when worn 
or "cut," at small cost of time and money. The 
is a compact, strong casting, having bearing surfaces extend- 
ing well out under the pin, and under the piston-rod socket, 
as well, and it is therefore not likely to cause those awkward 
accidents, due to springing the piston rod at this connec- 
tion, which have pi so costly in less well desi; en- 
gines. The gibs which take the. wear are 
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valve, a system original in principle with Meyer, an engineer 
well-known, years ago, in Europe, and the use of the pecu- 
liar form of governor which adapts itself to a position on 
a horizontal or on an upright shaft with equal facility, 
This engine, however, has some curiously interesting and 
ingeniously contrived points of construction which, as well 
as its performance, make it well worthy of attention. 
the “Cummer Engine,” is illustrated in the engravings to 
be described below. 

The Cummer Engine Company makes a number of dif- 
ferent forms of engine, using various kinds of valve-gear 
and different forms of regulator and of engine (гате; but 
the style with which we are here principally concerned is 


that which is best adapted to driving a load at high speed | 
with great economy and with the most perfect regularity. | 


The general form of the engine, as shown in the above 
Fig, is very similar to that of engines already described. 
It the “girder” frame, or bed, is well supported at each 
end, has a firm and substantial connection in the line of 
thrust and pull between cylinder and crank-shaft, and pro- 
visions for lubrication especially fitted to give safety at high 
rates of speed. А modified form of bed is seen in the next 
illustration, in which one of the engines designed for the 
highest safe speeds is shown. In this engine, the frame is 


This, | 


adjustable. The main bearing is fitted with fou 
of babbitted cast iron, the side pieces so arran; 
may be set out to a bearing as they wear. 


boxes 
that they 


are in accordance with standard practice in this class of 
engines, and description is not called for here. Itmay be 
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safely assumed that this is the case in any successful engine, 
as good workmanship, the best materials, and ng 
tem of connections, are essential pre-requisites | 
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made with a pedestal cast upon it directly under the guides | beginning of success. 


HE 


valve riding upon it. 
the left is a section so 
made asto exhibit the exhaust valve seat. This is made 
removable, It will be noticed that the valves are of what 
the engineer calls the “gridiron” 
made, with their several ports, to obtain a free opening with 
small movement and reduced friction of the valve, The 
writer has found this device a decidedly advantageous one, 
it has been used by some of the most successful design- 
ing engineers of his acquaintance. The more numerous 
the the less the travel required for the valve, the 
r the steam chest space demanded, and the less the 
"load on valve-gear and governor, usually. 
_ The next illustration 


the engine as 
| from the side, 


s р- 
posite the supply pipe 
to show the 


are driven by the 

) гені tric, the 
steam valves directly, 
and theexhaust er 
а rock-shaft. The cut- 
‘off valve is driven by a 
с ессепігіс, as іп 
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ion of t y rod, 
с ction, are such that the wear of jour- 
bearings may be taken up, in any case, without 


CYLINDER; STEAM VALVES. 
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seen to have | the i 
motion valve-gear; the adoption of this 
use of a powerful form of governor, 
to the cut-off eccentric; this, in turn, compels 
of revol: weights, turning in orbits lying in the 
З: feature, in turn, again made it necessary, 
the governor on the main shaft, and to meet 
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they 
have a definite and cal- 
culable strength, that 
they are liable to break 
jn most unaccountable 
ways, and at most un- 
and unex- 


ance 

eqs tore forces is 
often difficult and almost 
always unsatisfactory, 
These objections undoubtedly do to a certain extent 
exist; but they as certainly are not as serious as is 
often supposed. The writer has had a long experience 
in this direction, both in the use and in the observation 
of the steel spring for a wide variety of applications, 
and has never yet seen reason to condemn them unre- 
servedly. The pope objection which can be ш 
against the governor of this class, as usually adopted for the 
kind of engine now under consideration, is probably the 
fact that it cannot be reached while the engine is in opera- 
tion,and that change of speed is thus made impossible 
except by stopping the machine and making changes in the 
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high speeds; 


are designed for nice regulation and are 
likely to | i 


and otherwise sátisfac- 


by engineers 
poses, and are beyond which the gain in economy by 
urther increase becomes rapidly less with even the best 

i The point of cut-off is calculated, in estimates 
of power, to be at from one-fourth to one-fifth stroke, and, 
as a rule, nearer the first than the last figure. The best 
ratio of expansion for any given case is to be determined by 
a comparison of cost of fuel and steam supply with other 
operating expenses, at the place of operation, 

‘The engine above described has been used, in many cases, 
to supply power for driving dynamos in electric lighting, 
and has an excellent record in that field, as well as in cotton 
and flouring mills, which demand the most perfect possible 
regulation, 

One of these engines (16x36), at the Cincinnati Exhi- 
bition of 1883, was tested by the committce on electric 
lighting apparatus and found to alter its speed but 234 per 

cent., when the whole load, 124 horse-power, was thrown on 
' or off; it varied one revolution per minute with a change 

of steam pressure of from go down to 5o pounds. 

Тһе indicator cards, of which copies are given below 
as taken from this engine, show the method of distribution of 
steam in engines with positive motion valve-gears, such as 
are here considered as fitted for direct connection with 
large dynamos, and for high speed generally. The illustra- 
tion exhibits a series of indicator diagrams taken from this 
engine at points of cut-off varying from one-tenth to one- 
third stroke. It is seen that the steam lines are as straight 
as those of a drop cut-off engine, very nearly up to the point 
at which the effect of closing the cut-off valve begins to ex- 
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SKETCHES OF ELECTRICAL HISTORY. 
BY WALLACE GOOLD LEVISON, - 


XN—ELECTRIC SPARK IGNITION, 
PART IL—SPARK EUDIOMETRY AND THE GAS ENGINE. 


BOUT the 1778, a th that the sanitary condi- 
A tion of. RON тек direct] po to the p 
ion of oxygen it contained, i most as generally 
Een ج‎ дере day: ЖАНА ақы 
ter, or measurer of the purity of the air, was given by Landriani 
to a vessel within which he confined a measured volume of 


air and determined its oxygen by absorption. The facility 
with which inflammable vapors, and especially gases, take 
fire from the electric spark, led Mr. Alexander Volta, in 
1778, to suspect that a confined explosive mixture—as for 
instance, of air and hydrogen—might be thereby fired, and 
by successfully effecting such an explosion in a closed ves- 
sel, to show that the oxygen of the air and a certain propor- 
tion of the hydrogen disappeared.’ Immediately conceiv- 
ing in this procedure a convenient expedient for removing 
the oxygen from a confined specimen of air, Volta devised 
the instrument, Fig. 8o, consisting of a glass cylinder in 
which the explosion was effected, combined with a straight 


|| glass tube graduated to measure the residue of the explo- 
s|sion which he called a new eudiometer,’ and which was the 


first of a class of instruments now called electric, or spark 
eudiometers, in favor of which the absorption eudiometers 
were for a long period abandoned. 

. Mr. Joseph Priestley and а Mr. Warltire, repeated Volta's 


Life of Henry Cavendish. Geo. Wilson, London, 1841; p. 219-21. 
Ibid, p. vi. 


issandro., On а pev eudiometer. Della, бейе opusculi 
in. TP. pe rt Alto, Desorisiono dell ad 


Brug. Ann., Vol 1, p. 171; and Cit, Ibid T. UL, 
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ight, | of chemical investigation called 


р 
which was found to be not M but both noticed that a 
transparent liquid dew appeared within the vessel, without 
meting its source,“ 
Cavendish, while studying the atmosphere with 

a foo. Volta's instrument devised by himself, which, how- 
ever, was quite different from that universally recognized as 
Cavendish's eudiometer, and the symbol of the Cavendish 
Society, Fig. 81," observed that the transparent liquid was 
an invariable product of the explosion, caual i in weight to 
the volumes of oxygen and hydrogen that disappeared, and 
by Quy in portions a large volume of a mixture of 
Mor and асова he finally collected a considera- 

le quantity of ng liquid and discovered it to be water, 
of which he thus first synthetically demonstrated the 
composition. 


In his earlier experiments Cavendish was embarrassed 
by the observation that the water formed from hydrogen 


and air contained nitric acid, and was thereby led to a sec- 
ond great discovery, namely : the composition of nitric acid, 
which eventually, by means of a suitable spark eudiometer, 
he synthetically formed from nitrogen and oxygen." 


леа" 


we ш”.- шетіне AN Volta's Pa ا ر‎ 


cler. Budiometer. Eudiomeier. 

These brilliant achievements nn the instrument 
at once the object of much attention, Further sim- 
plified by Volta—who abandoned the additional cylinder, 
and inserted the spark wires in the graduated tube itself, 
Fig. 82; by Ure, who gave it the U form, Fig. 83) by 
Mitscherlich, who added the tap, Fig. 847 by Bunsen, 
who bent the spark wires up close against the glass, to facil- 
itate cleaning and guard against their displacement by 
the explosion, as is shown in the same Fig. 3" by Hoff- 
man, who, reviving the U form, added a second leveling 
tap below," and in minor details by others, the eudiom- 
eter has always retained the form of a tube, graduated, 
until recently, in cubic centimetres or cubic inches, but 
now more simply graduated in linear millimetres, and cali- 
brated to accord with any measure of speech and with as 


t Lite of H 1m. TR 


Ure. Si “El 20 by Hoy. Bo of Kaini A 1818 
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by | much accuracy as may be desired by the operator himself." 


Applied ection with processes chiefl 
by sea gr Tapered ty Regus aoc й aed 
special method 
which has 


iren the eudiometer has given rise to a 
proved of extraordinary utility in the analysis of the at- 
mosphere and of illuminating gas. Since in the latter pro- 


cess the same volume of gas is sometimes ге) 
exploded, a globular form may be given to the explosion 


reservoir, as in Hempel's gas pipette, Fig 85. In all of 
these instruments, except the first, the igniting spark is 
roduced between platinum wires inserted as shown in 
igures, by fusion, through the glass, and in most of them 
the violence of the explosion is relieved by the compression 
of a column of air, the lifting of a column of mercury, or 
by other devices. Eudiometers of the Mitscherlich class 
must be made extremely thick, in order that the glass may 
withstand the explosion; but the difficulty of preparing 
and annealing such instruments is so great, that one sel- 
dom remains sound for any length of time. After one has 
been made for months, it sometimes spontaneously explodes. 
But Volta, anticipating in the explosive power of con- 


Fig. 8.—Gas Cannon fired by the Electrophorows, Ganot, 1 
fined gases, electrically ignited, which he illustrated by 
the simple apparatus, Fig. 86," a possible future resource 
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Philipp Reis the bonor of the invention, of which 
successes and the imperfections." The volume Is illustrated by explana- 


REVIEWS. 


LECTRICITY iN Тикоку AND PRACTICE, OR Тик ELEMENTS оғ 
ELECTRICAL ENGINEERING; by Licut, Bradley A. Fiske, U. S. N., 
D. Van Nostrand. 265 рр. Svo. 180 illustrations. 

"The design of this book is entirely novel. Lieut. Fiske has got out 

of the rut in which so many have been laboring, and has shown that it is 

ible for a writer on electricity, to combine theory and practice, and he 

е also shown by his clear explanations, that the theory of electricity, as 
applied to its ice, is not very difficult to understand. 

His book is so arranged that a person wholly ignorant of the subject, 
can go step by step, from the most simple laws and applications, to the 
most intricate and complicated ones, so that he can then grasp the action 
and principle of any electrical machine or other mechanism by simply apply: 
ing the principles there explained. The subjects of electrical units, electrical 
work, electrical horse-power, etc., which seem so abstruse and intangible 
to many, are here shown to be only simple matters of common sense; and 
the action of dynamos, motors, and other Appt, is lucidly explained, 
"The illustrations are numerous and comprehensive, and the style is so 

uous that the effort of grasping the subject is reduced to a 


minimum, 

Yet, t the book is intended mainly as a help to practical men 
and others, who desire to get a clear idea of the principles of electrical 
engineering, as well as its dry details, we think there are few advanced 
electricians who would not be interested and benefited by a perusal of 
some of the bi meh notably those on ''The Electric Dist ibution of 
Power," and * Electric saei 1 

To all who wish to inform themselves thoroughly upon the latest devél- 
орос of electrical engineering, we heartily recommend this admirable 
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-ARC LIGHTS. E 


We desire to call attention to the BRUSH MACHINES we are now manufacturing, intended to give lights of 
about two-thirds of the a of our usual size of arc lights, They are fully equal to the ordinary size lights of other 


systems, and except in amount of light, are the same in every respect as our other lights, 
Number of Machine. Number of Arc Lights, Nominal Candle Power. Horse Power Required. 
6 
H 20 1200 п 
1 g 1200 15 
1200 35 
Prices of machines and lamps the same as the regular list. ents will give a estimates. 
We shall commence this month.the shipment of BRUSH sto AGE BAT ERIES to fill the large orders 


which have accumulated on our books. We desire to state that these batteries are GUARANTEED by this Com- 
pany, just as all apparatus hitherto sold by us has been; and that the statements of our opponents regarding them, 
we been so industriously circulated of late, are false in every particular, 


THE BRUSH ELECTRIC CO, 
No. 379 Euclid Avenue, 1 CLEVELAND, Ohio. 
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A NEW DYNAMO FOR EXPERIMENTING 
PURPOSES. 


бұты the introduction of electricity för illuminating, 
plating, and for the general uses to which it is now 
put, there has sprung up a considerable demand for a 
powerful and economical working dynamo for general 
experimenting. 

A great many experiments, in which parties may be inter- 
ested, and without doubt would perform if they had a powerful 
and economical source of 
electricity at hand, are not 
undertaken on account of 
the time, expense and trouble 
required to properly arran 
a galvanic battery for work- 
ing order. In this way they 
lose an opportunity of attain- 
ing the practical knowledge 
and enlarged experience to 
which such experimenting 
leads. 

We illustrate a machine, 
made by І. W. Colburn & 
Co., of Fitchburg, Mass, 
which seems to fill a long 
desired want. The object 
was to produce a machine 
capable of developing a cur- 
rent of sufficient quantity 
and intensity to meet the 
demands of any laboratory, 
and one absolutely free from 
the defects common in other 
machines of this class, 

These machines, we are 
informed, are more success- 
ful in their action, than the 
parties at first dared to hope 
for. With these machines 
the current can be perfectly 
regulated. 

They furnish a current 
of sufficient power to oper- 
ate three incandescent lamps, 
or one small arc light suffi- 
ciently strong for illustrative 
purposes. ‘The machine re- 
quires about two man-power 
to operate it at its fullest 
capacity; but one man can 
develop sufficient electrical 
energy for general experi- 
menting—the current de- 
veloped being according to 
the power expended in operating machine. 

When convenient, machine may be operated by steam, 
water, or any other power at command; and in such case 
it may be run continuously, if desired. 

"This machine, besides being very useful for general ex- 


perimenting, is used to a considerable extent for practical 
purposes, A large number have been constructed for 
cautery use, and in every case are said to have given the 
best satisfaction. 

With the use of this machine for cautery, a great deal of 
annoyance is avoided by the surgeon having the operation 
in charge. Will heat, white hot, a long piece of No. 16 
platinum wire, 

The machine is made very rigid, and runs perfectly 
even and free from noise, the gears being cut, 

As will be seen, the ma- 
chine rests upon a heavy 
and strong iron base, with 
an upright column all cast in 
one piece. Тһе weight of 
base and column is 375 

nds. ı There are bolt 

oles in base for securing 
machine to floor. The ma- 
chine is so speeded up, that 
with a slight exertion on 
part of person operating 
crank a very fast speed can 
be attained for the armature, 

Тһе machine can be run 
up to a speed of 1,800 revo- 
lutions per minute, and kept 
there without showing any 
heat in the armature or field 
coils. 

The frame of machine is 
cast in one piece, and thus 
gives it absolute rigidness; 
besides the pole pieces of 
the exciting field are all se- 
cured to a solid composition 
ring, one on each side of 
poles. Machine is thus en- 
abled to run perfectly free 
from vibration. 

Тһе armature is of the 
improved Gramme type. 
Current passes from arma- 
ture coil through insulated 
wire in centre of shaft to 
the commutator, which is 
outside the bearings. This 
gives easy access to brushes, 
and they. can be readily 
adjusted. 

Unlike other machines, 
the commutator brushes, in- 
stead of being horizontally 
parallel, are set at an angle 
of 90° from each other, 

The machine, when constructed for experimental pur- 
poses, is wound with quite small wire, and furnishes a 
current of бо volts and 334 ampéres; when constructed for 
cautery use, it is wound with large wire, and then develops 
4 volts and 5o ampéres, 
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slight, as not to be worth the reckoning. The first cost of 
the machine is a trifle more than that of a chemical ba: 

of same er; but the cost of a battery after one month's 
use, would far exceed that of the dynamo; and the battery 
would be much out of repair, while the dynamo would be in 
perfect order. 


SOME OF THE DEVICES OF M. G. TROUVÉ. 


HILE the establishment of systems of electric lighting 

from central stations has chief و‎ the atten- 

tion of electricians, some attempts hav n made to 

devise appliances for the production and use of electricity 

for illuminating purposes in private residences, which have 

led to no extraordinary advance, but have certainly devel- 

oped suggestions, which will eventually be more or less 
available. 

М. G. Trouvé, of Paris, France, an ingenious inventor, 
has, among other matters, considered this problem, and the 
system of domestic lighting proposed by him requires the 
following devices, which are now in the market abroad, 


Fora table or reading lamp, he proposes the form Fig. 
1, which consists of a small incandescence lamp, supported 
on a plain column, about the size of an ordinary candle, 
and surmounted by a reflector which throws its entire 
light downwards upon the table; or the lamp may be en- 
closed in a hood, which cuts off its rays from all but one 
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PATTERSON'S “ENGINE ROOM "AMMETER, 


'HIS galvanometer is designed as a cheap and effective current indi- 
cator for electric light installations for currents of five 10 500 am- 
péres. 

Instead of a coil of wire, a plain strip of 1х copper is used. The 
needle is short and oval, and it is found that the deflection of the pointer 
is exactly proportional to the current, excepting for the first degree or two 
above zero. 

"The pointer is counterbalanced by an arm capable of being lengthened 
or shortened. If the arm is shortened to its full extent, so that the 
pointer is very nearly balanced, a position may be found for the index so 
that a current of 50 ampéres will just mark 50 degrees on the scale. At 
its full extent it may take 200 ampéres or more to throw the pointer over 
to 50 degrees. And similarly, positions may be found where 100 or 150 
ampéres will deflect the pointer to so degrees It is, therefore, only neces- 
sary to multiply the reading by 2, 3 or 4 in these respective cases. The 
limit of increase of the constant is the carrying capacity of the copper 
band. 


‘The instrument is thus easily adjustable to serve for small or large cur- 
rents. To show the amount to which the counterpoise has to be length- 
ened or shortened, a transparent vernier is provided, ruled on the lines 
going from a point, c, through the various points, d, e, f, g, where the in- 
dex has to be to give the abovereadings. The intersections of these lines 
with the perpendicular, A, g, forms points on which the knife-edge of the 
index must rest. 

1f, however, the needle should lose its power in time (as all permanent 
magnets do), and it is desired to recalibrate the instrument, all that is nec- 
‘essary is to pass a known current of (say) 45 ampéres through it, and to 
shift the index of the counterpoise till the pointer rests at 45. The horn 
wernier or scale will then have to be shifted slightly to the right or the left 
till the point of intersection, of с, 4, and the perpendiculars, 4, g, is ex- 
actly under the new position of the index. The instrument is now in a 
position to take correct readings of small or large currents, as the new 
points of intersection on the vernier bear the same relation to one another 
in position as before. 

The London Electrical Review states, that what is claimed for the in- 
strument is: 

1. Universality, in that it is serviceable for small or large currents, 

2. Facility for taking readings, they being the same as the degrees on 
the scale or a multiple of them. 

3. Easy calibration. 

4. Simplicity of construction, which means a reasonable selling price. 

We are informed that this apparatus is made by Messrs, Patterson & 
Cooper, of London, and adapted for any currents up to 2,000 ampéres, 
and that it is sold in England at £3 3s. 


ELECTRIC LIGHTING. 

UR attention has been called to our article of last week by more than 

one party who consider that our remarks were somewhat severe. 
We believe we are entirely justified to the fullest extent in our remarks. 
We also believe that some of the advertising which is being done by par- 
ties in the city of Boston, to-day, is but little more creditable in actual 
effect than was that of Berney's Globe Company, which was so success- 
fully squelched not many months ago. We have no intention of making 
any comparisons which are not just, and while we stated only the case 
that Edison had not done certain things we do not know that the New 
England, Weston or the Brush people have lent themselves to any such 
swindles as are now being perpetrated. We believe that there are gigan- 
tic frauds now in progress, and their home is ín Boston, We referred to 
the Providence station last week as being closed up, while brilliant repre- 
sentations had been made of its opening, but the fact had not been 
stated that no lamps existed outside of the station. We also learn that 
the Springfield scheme has fallen through, parties there not desiring to go 
into stock speculation or to be manipulated. Тһе daily press are still ad- 
vertising a new company which is to be established pretty near our office, 
and we will further say, that when the United States Government can hire 


all the money they want, at 3} per cent. we should look with distrust upon 
any concern, individual, corporation, bank, or otherwise, who attempted 
to advertise that they can make a dividend of ten per cent. upon a legit- 
imate investment with legitimate management. 

We have often said that large dividends, high rates of interest, big 
shaves on discounted paper, invariably meant poor security. We do not 
believe that the electric lighting company, now being advertised, can ac- 
complish anything like the results they propose, and we believe, if the 
matter is closely investigated, it would be found to rest not upon substan- 
tial argument but rather upon stock manipulation. More than this we 
cannot at the moment say ; but we will say that if the daily papers should. 
pay half the attention to investigating and saving parties from being 
swindled that they did to the disgraceful hurrah which has just ended, 
they would certainly raise their tone and character as public journals rather 
than private corporations for sponging money, and would certainly save 
widows, children, and many people of small means from being swindled 
by men with an infamous history and a record which is, not by any means 
At. Instead of this all of our daily papers are lending themselves to ad- 
vertise a scheme which we believe will, if investigated, prove to have no 
foundation in fact as they are representing it. Electric lighting has not 
been a commercial success, with some ions. No pus Bos- 
ton has made money to pay dividends from their earnings ; it has been a 
gut-throat business for the last year and a half, and we do 
urge our readers to keep clear of these glowing advertisements, and let 
alone buying stock where the name of people is used as baving in- 
vested, without making the most diligent research into all the facts sur- 
rounding the case, and looking most closely into the actual status of the 
affair, from some other source of information rather than the parties who 
are manipulating the scheme.—Co/fon, Wool and Iron, Nov, 17th. 
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NEW YORK ELECTRICAL SOCIETY. 


HE meeting of the New York Electrical Society, on Friday evening, 
November 16th, was well attended, and included a goodly number 
of persons prominent in various branches of the science of electricity. 

After the transaction of routine business, the lecturer of the evening, 
Mr. S. P. Frier, manager of the Wheatstone Department of the Western 
Union Operating Room, was introduced, and read very interesting paper 
on the “ Wheatstone System of Automatic Telegraphy." 

Mr. Frier began his subject with a brief sketch of all the automatic 
systems which have been and are now in use by the various telegraph 
corporations, Bain'ssystem, which was invented in the year 1846, was 
the foundation of successive systems—good, bad and indifferent. This 
system was experimentally tried in this country in 1848-'49, but was 
abandoned for various reasons. An Austrian, Dr. Gintl, followed Bain 
with a system somewhat similar. In 1853 Siemens and Halske, of Berlin, 
bought an automatic process, and equipped lines in Russia with it. It 
was subsequently superseded by the Morse system. The difficulties en- 
countered in this system, led to the introduction of the Siemens! polarized 
relay. This firm and others made innumerable experiments in automatic 
telegraphy, but not until the advent of the Wheatstone system was any- 
thing of a reliable nature produced. : 

И was during a visit to Paris," said the speaker, *'that, in watching 
the performance of a Jacquard loom (in which the threads are controlled 
by perforated paper cards), it occurred to Sir Charles Wheatstone, that if 
the mechanism of a loom could be so regulated, why not electricity? This 
idea,” continued the speaker, ““ was immediately worked out, and in 1858 
he took out his first patent for what is now so well known'as the * Wheat- 
stone system.’ ” 

Its working parts consist of a perforator, in which the paper is | prepared 
for the transmitter; the transmitter, which uses the perforated paper for 
the purpose of transmitting the currents of electricity, and the receiver for 
recording upon paper the results of such electrical transmissions. 

"The speaker then described in detail each instrument, using diagrams 
to illustrate special parts of the mechanism not well understood by a mere 
verbal description. 

The development of the Wheatstone system in Great Britain and 
Ireland during the past five or seven years, has been the most rapid of 
any system, and now all the circuits are worked at an average speed of 
200 words per minute. It is growing in favor on the Continent. The 
Minister in Postal Telegraphy in France, has established at the central 
office a special course of lectures on Wheatstone's automatic apparatus, 
to which competent operators are admitted. 

“ One of the great uses to which this system is particularly valuable,” 
said Mr. Frier, “ is that of working extremely long wires. Experiments 
are at present carried on in working the system duplex, on a wire 1,000 
miles long, through one repeater, and the speed attained is an average of 
nearly 150 words per minute—an equivalent to 600 messages per hour, 30 
words per message, It is just a question of time when it will be working 
quadruplex. Like all other systems, that have for their object the dis- 
posal of many messages over one wire, the Wheatstone requires skilfull 
handling, and the repeaters have to be under the control of experienced 
electricians to obtain their full working capacity. A skilled mechanician 
is also an importatant requisition in this system. The Western Union 
have in their employ one of the best they could get from England. An 
other great advantage of the system is, that the paper for receiving does 
not require any preparation after leaving the hands of the manufacturer.” 

In conclusion Mr. Frier stated, that every town in England, which has 
a morning newspaper, has a Wheatstone circuit. London is the fountain 
head of the service, and an average of one million words per night are 
handled here. One punched slip will feed as many transmitters as neces- 
sary. These slips are often punched at once by the perforator, thus 
supplying matter for three separate wires. 

There is no political, congressional, or other public meeting that has 
not a trained staff of Wheatstone operators. Every race meeting has its 
Wheatstone staff, without which, at such places as Epsom, Lincoln, New- 
market, etc., the business could not be handled—at the former on Derby 
Day, 5,000 or more despatches are handled within an hour or so of the 
result of the race. 


А complete set of the apparatus, which bad been placed on the plat- 
form for the occasion, was then put іп actual working order, and examined 
with evident satisfaction and pleasure by the members. The scene was a 
lively one for a time, resembling a junior telegraph office. The beautiful 
workmanship displayed in the finish of the instruments elicited general 
expressions of admiration. 

The next meeting of the Society will be held on Friday evening, 
December 7th, at which Mr. P. B. Delany, of Philadelphia, will deliver 
a lecture on “ Synchronous Multiplex Telegraphy.” This is the system 
recently invented by that gentleman, and given much publicity through 
the daily press. 


RELATIVE COST OF THE ELECTRIC LIGHT. 


Hr following letter gives some information of interest relative to 
the cost of lighting mills with the incandescent system of electric 
lights: 

OLNEYVILLE, R. I., Oct. 20, 1885. 
Messrs. Rhode Island Electric Lighting Co., Providence: 

GENTLEMEN—In accordance with your request, we give you below 
the result of our experience with the Maxim incandescent light. 

On the third day of April last, we started one of your Weston dyna- 
mos, running one hundred Maxim incandescent lamps, and April oth, 
an additional fifty-light machine. Our shop is а one story weave shed, 
containing 260 cotton looms, with attachments for fancy and Jacquard 
weaving, running on white work day and night, an average of 280 hours 
per month of lighting time throughout the year, or 213 hours per month 
for the season just passed. 

The power is furnished by the Corliss engine which drives our looms, 
our indicated H. P. being 50 without electric machines, and 73 H. P. with 
machines running. The shop was piped for gas with one seven-foot 
burner to every two looms, and additional burners in other parts of the 
shop, 167 in all. In stringing for electric lights we hung one incande- 
scent lamp beside each gas burner, thus displacing only one gas jet by an 
electric lamp. The lamps were guaranteed for an average life of 600 
hours. Since putting in the Weston machines we have run our 167 
lamps every night, burning gas only during the stoppage of engine at 
midnight and morning, say a dozen burners one hour a day. We average 
the time of starting the two machines at April ısth, and reckon a full six 
months’ average operation of the same—to October 15th—1,460 hours, 
the result of which is as follows: 


Lamps broken i in Ay Lamps broken i in August. . qe 


5242940 
8 


Sept .. 
aS “Och 15... 8 3 


Total..............60 


exclusive of 20 which were broken in starting the machines prior to 
April 3d, and 7 imperfect lamps which burned only an hour or two, and 
were returned for new ones. The time so far run is, in our judgment, 
too short to admit of an exact calculation of the actual dife of the lamps. 
A breakage of 10 per month as above, if continued indefinitely in the 
future, would indicate an average life of nearly 17 months, say 4,000 
hours. This we do not expect, but think we are safe in counting upon 
an average breakage of not over 18 per month of 243 hours, giving a life 
of 9 months or 2,200 hours. 


Assuming the life of the lamps as 2,200 hours, we have 
as the cost of lamps per year of 3 360 hours, an 


equivalent of 255 lamps, at $1.50 each... . $382 50 
Attendance, 4 men, at $9.00 per week....... 468 оо 
Fifteen per cent. on cost of machines, shafting, belts, 

etc., ($4328.00). 20. .......................... 649 20 
Oil, brushes and sundry supplies, estimated. 130 00 
23 H. P., at 1 Af cents per Н.Р. per hour, for 3, 360 

a TC 966 00 

$2,595 70 
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Cost of gas, 167 seven-feet burners, 3,360 hours, 3,927,- 

840 feet gas, at $2 per М..... + $7,855 68 
In Providence we should be allowed a rebate on this 

quantity of gas, say 25 cents per thousand feet. 
Cost of electric lighting 149 of 1 cent per lamp per hour, 

equivalent to gas at 66 cents per thousand feet. 


In the above figures we have charged to interest account an excessive 
amount, intended to cover depreciation and breakage. Up to this date 
we have had no breakage, and the machines are in better running order 
than when first put in. We have also charged to power the full propor- 
tion of the 23 H. P. used. We think it fair, however, to reckon against 
electric light only the expense of power in excess of what it was costing 
us before using the electric machines; inasmuch as we had our 
engine and boiler plant and the expense of engineers, supplies, interest, 
and the larger part of the fuel while using only o H. P. As most manu- 
facturers are in the same position, the actual cost of adding electric 
machines to an existing plant of machinery would be, as regards power, 
much less than the proportion of H. P. added. 


In our case we estimate the difference of cost per annum 


at NOt оуег................................... $500 00 
Adding this to attendance, lamps and supplies as 
аһоғе........................................ 94060 
And 6 per cent. for interest оп plant ......... ...... 259 68 
We have. 1,740 18 
which may be regarded as the actual cost per annum 
to us so far. 


To this should be added a depreciation account, say 


Of 8 percent, ог.............................. 346 24 


.$2,086 42 


which we believe to be a close estimate of the cost to us of 167 lamps, 
running or burning 3,360 hours per year, or % cents per lamp per hour, 
equivalent to gas at 53 cents per thousand feet. 

The cost of several of the above items could be reduced largely by 
mills using larger engines and more electric machines. For instance the 
cost of power, in our case 1Ж cent per H. P. per hour, should be brought to 
less than 1 cent, while one attendant at, say $2.00 per night, could run 6 
electric machines instead of 2 asin our case. The cost of machines, 
lamps and supplies will probably be reduced by competition as well as 
by improvements in the manufacture of the same, and there will doubt- 
less be an increase in the actual duration of incandescent lamps. 

We think it fair to state that we have a short circuit and a favorable 
опе, with the dynamos placed in the same room with the lamps, and an 
easy load on our engine. Our running nights is also calculated to re- 
duce the cost of the electric light to us. Our shop, however, is, on the 
whole, not an easy one to light, owing to the fancy heads on our looms 
and the heavy framework overhead for Jacquard attachments. We were 
obliged, in consequence, to use a large number of lamps for the area 
lighted, and the test against a seven-foot gas jet was a severe one for the 
electric lamps. We have had for six months a perfectly satisfactory 
light, with little trouble from any source; and as machines in actual 
operation every night during this time, we have no hesitation in saying 
that your Weston dynamos, with the Maxim lamps, have passed beyond 
the experimental stage and seem to us an assured success. We remain, 


Or a total of... 


Very truly yours, 
GRANT BROTHERS. 


—— AN INDIANAPOLIS INVENTOR is said to be quietly laboring to 
perfect an electric headlight for locomotives, the power of which is to be 
equal to that of 400 candles. Asa 20-candle light is the most intense 
that has hitherto been devised for this purpose, the prodigious gain of the 
invention, should it prove successful, is quite incalculable. It will light 
the track for a mile brilliantly, and the light will be full and continuous.— 
Western Manufacturer. 


ELECTRICAL DISTANCE AND SPEED 
INDICATOR. 


E learn that the electrical mileage and speed indicators, manufac- 

tured by the Electrical Mileage and Speed Indicator Company, of 

Detroit, Mich., under patents owned by Mr. E. R. E. CowELL, of the 

same city, have been thoroughly tested on the Michigan Central Railroad 
with most satisfactory results. 

The mileage indicator takes its motion from a magnet connected with 
the revolving axle by a simple cast-iron commutator and wires, As 480 
revolutions of the forty-two-wheel, and 610 of the thirty-three-wheel 
make a mile, an exact measurement is made easily. The device is very 
simple but effective. Tested over a ten thousand mile run, not one mile 
was lost. 

An electric signal, coupled automatically throughout the train, is 
another of Mr. Cowell’s inventions, manufactured by the company above 
named. It is intended to supersede the bell-rope with its many imper- 
fections and shortcomings, and has been ‘aptly described as “the bell- 
rope of the future.” Мо matter what the length of the train, it gives a 
perfect and instantaneous signal to the engine driver. 


IT MAY CERTAINLY be said that for pumping, sawing, and such 
like operations of a large country house, an electro-motor, actuated by the 
dynamo which lit the house at night, would be much cheaper and quite as 
effective as a steam engine. Sir William Armstrong, at his piace near New- 
castle, has utilized a waterfall in his grounds to light his house by night, 
and supply it with power by day. The waterfall is 1,500 yards from the 
house, it actuates a turbine which it connects by a belt toa dynamo electric 
converter, capable of transmitting about five horse-power into a current of 
electricity. The current is conveyed by a suitable conductor to the house, 
where it works forty Swan lamps. In the daytime it works a sawmill. 
Sir William Siemens, at his country seat, near Tunbridge Wells, uses a 
steam engine, the waste steam of which warms the hot-houses. During 
the night the primary machines actuate two powerful electric lights, which 
are employed in forcing the growth of various fruits and plants which live, 
аз it were, in perpetual sunlight—or its equivalent! During daylight one 
of the machines is used to work a chaff-cutter and other machines at the 
farm, a quarter of a mile away ; the other does the pumping of the estab- 
lishment. At night, of course, they are employed for light.—Vineteentk 
Century. 

— A DESPATCH FROM BOSTON, Nov. 17, says: Suit has been 
entered in the United States Circuit Court here by the Western Union 
Telegraph Company, the American Speaking Telephone Company, the 
Gold and Stock Telegraph Company and the Harmonic Telegraph Com- 
pany against the American Bell Telephone Company, for violation of the 
agreement of Nov. 10, 1879. The complainants assert that under this 
agreement the American Bell Telephone Company was to enter into no 
more contracts with telephone exchanges and was to pay the Western 
Union Telegraph Company a certain percentage of rental or royalties on 
the patent then owned by the Western Union as soon as the use of the 
telephone reached a certain point. They claim that this point has been 
reached, and ask an accounting of all the property of the Bell Telephone 
Company, and an injunction restraining that company from further viola- 
tion of the contract. 

--- THERE appears to be a most prejudical feeling of jealousy—not 
commendable rivalry between some of the electric companies. Recent 
exaggerated and persistent attacks on the arc lights would seem to be in- 
spired by something more than an excessive desire to protect the public 
from harm. Some papers have even gone so far as to attribute this ani- 
mus to a leading electrician, and the entire anti-electric campaign to sordid 
motives. Electricians should know that such attacks must injure the 
interests of electricity in general. The public require to be familiarized 
with electricity, to regard it, as it truly is, as a great element of usefulness, 
and not as a mysterious death-dealing agency. “It's a vile bird that 
soils its own nest.” Harmony and energetic action is what is required, 
not only in the interests of the public, but in those of electricians them- 
selves. 
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TO OUR PATRONS. 


T the close of another year and another volume, 
we desire to announce to our many readers and 
advertisers that the generous and hearty support 

we have received from them, and for which we are very 
grateful, has prompted us to make arrangements for the 
future conduct of this paper, that will greatly enhance its 
value and usefulness. 

The new volume will appear under the more comprehen- 
sive title of THE ELECTRICIAN AND ELECTRICAL ENGINEER, 
it will be published by the ELECTRICAL PUBLISHING Co., 
and, as our friends will be pleased to hear, Mr. Frank L. 
Pope will hereafter be its editorial manager. The paper 
will be greatly improved, and will be as heretofore, ab- 
solutely independent and impartial on every subject. It 
is intended to make this journal more particularly the 
exponent of electrical science in this country, but at the 
same time it will give to foreign matters within its field 
the space and attention which their importance to Ameri- 
can readers may entitle them to occupy. 

Mr. Pope will bring to the editorial chair of this journal 
rare literary skill as well as ripe experience as an electrical 
engineer, and he occupies a high place in the ranks of that 
large and growing class, whose wants this paper will be 
especially intended to supply. Mr. Pope’s experience as a 
writer for encyclopedias and other scientific publications, 
as editor of a telegraphic journal for many years, and as 
author of one of the best hand-books of telegraphy in the 
language, ensures the possession of the literary faculty in a 
high degree, while his services in the management of tel- 
egraphic enterprises at home, and in the Russian-American 
overland telegraphic expedition abroad, as well as the 
numerous electrical inventions he has made, show him to be 
equally familiar with the practical and technical details of 
his profession. 


Starting in life as a telegraph operator, Mr. Pope was 
one of the first in this country to adopt and put in practice 
the results of scientific investigation, and he has since stead- 
ily maintained his place in the front rank of American elec- 
trical engineers and writers on electricity as applied to the 
useful arts. 

We congratulate our readers on the many advantages 
which they will reap from Mr. Pope's connection with this 
paper. Address all communications to THE ELECTRICAL 
PUBLISHING Co., 115 Nassau Street, New York. 
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S the flight of time reveals the future, it also affords 

a wider retrospect of the ever growing past. The har- 

vest of scientific research and skilled industry has added 

much to the sum of human knowledge, and increased the 

blessings of life. More than ever has electricity become a 

necessity in what is essential, and a luxury among comforts 

While the records of the past year have not been graced 

by any wonderful achievements in electrical science, there 

have been numerous contributions to its advancement, re- 

sulting from the diligent efforts of numberless workers as 
yet unknown to fame. 


The fertility of resource of the American mind is shown 
by the number of patents issued upon electrical subjects. 
The patents show constructive rather than creative skill, 
and if the record lacks those brilliant flashes of inventive 
genius, comparable to those which produced the telephone, 
yet there must be a modicum of good amid the rubbish of 
Scores of useless patents, and the final result of such a great 
amount of honest application must prove beneficial. Who 
can state the measure of prosperity due to the liberal policy 
of our patent laws in fostering useful inventions; and some 
of our States have experienced the result of wise corpor- 
ation laws, framed to encourage upon an equitable basis, 
the union of invention with capital. 

Although a review of the electrical progress of the year 
is indeed a summary of the record of current events pub- 
lished in our columns, yet this affords an occasion to con- 
sider some of the salient features of the year's work. 


On account of its novelty, the enthusiasm for its future, 
and the promises of success, electric lighting has claimed 
the greatest attention during the year, although the actual 
financial investments are less than those of the other com- 
mercial uses of electricity. 

In all new enterprises, the prescient faith of the vigor- 
ous worker is an element necessary to success, but that 
phase of electro-mania, which seeks something for nothing, 
is pernicious to every interest involved. 


The prosperity of electric illumination cannot rest upon 
a firm basis until divested of much of its speculative char- 
acter. In the May issue, we showed that the capitalization 
of the 92 electric light companies in the State of New York, 
amounted to $122,445,000; and if the three or four leading 
companies are omitted,it is doubtful if these companies possess 
one million of dollars worth of actual property. In England, 
the business of electric lighting has been far more seriously 
embarrassed, by the extent to which speculation has usurped 
the field which would have yielded rich returns to legitimate 
business transactions. 

If Adam Smith were in the flesh, rest assured that he 
would classify “promoters of undertakings" among the 
non-producers. 
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The strike of the operators in July inflicted serious 
losses on both sides. Never was such an intelligent body 
of persons engaged in a strike, but the general public 
seemed to have little sympathy with any measures which 
interfered with the transmission of messages, and the strik- 
ers won a defeat. АП strikes are to be deplored, and the 
question of the equitable compensation for labor of the 
various degrees of skill is a problem of civilization, which 
is more serious than that of slavery, in the measure that free 
labor is more valuable than slave labor. 

The well-known physiological effects of electricity have 
given rise to many attempts for its general adoption, partic- 
ularly for derangements of the nervous system; but its use 
is almost solely confined to the service of certain specialist 
physicians who are not professionally recognized by the 
medical fraternity. In the department vf surgery, however, 
electricity has proved to be of great value. 

We have had occasion to refer in terms of commenda- 
tion to Leiter, of Vienna, Dr. Thomas Oliver, of Newcastle, 
England, and Dr. Roswell Park, of Chicago, for their serv- 
ices in using the incandescent lamps, in combination with 
specula, to illumine the interior of the body, and intelli- 
gently make diagnoses, which were formerly based upon 
mere conjecture. 

Electricity has been used as a means of cauterizing; and 
of late, exquisites, dissatisfied with the growth furnished by 
nature, have availed themselves of electricity asa depilatory 
by cauterizing the follicles at the roots of the hair desired 
to be removed permanently. 

Last year Prof. A. Graham Bell added to his fame by 
giving to the world a description of the beautiful adaptation 
of Prof. Hughes' invention of the induction balance used 
for the detection of masses of metal in the human body. 

This apparatus was evolved from the imperfect device 
used to seek for the bullet in the body of the late President 
Garfield. 

The science of electricity is becoming the handmaid of 
other sciences in matters requiring precise operation and 
accurate record; even the United States Fish Commission 
use the electric light in their investigations of the fish along 
our sea coast. 

The improvements in the management of the light, have 
enabled photographers using the electric light to obtain the 
finest artistic effects. In the matter of electric watchmen's 
clocks, used by all large establishments, this country is cer- 
tainly ahead of our transatlantic neighbors, where we be- 

. lieve the primitive methods of the pin clock are still in 
vogue, with all the possibilities of erroneous record, and 
sophistication by the unfaithful. 

In the terminal railway stations, the signals for starting 
trains are given by an automatic signal apparatus, which is 
adjustable not only for a regular time-table six days in the 
week, but remembers the seventh according to the special 
Schedule in use on Sunday, and also notifies gatemen to be 
at their posts, and passengers to leave the waiting rooms in 
due time for the departing trains. The telegraph and the 
automatic signals are essential to the safe operation of rail- 
roads. 

In the matter of electric railways, operation has thus far 
been limited to experimental work in this country; but there 
are several electric railroads under construction, and the 
results of their operation will be recorded in due time. 

Electro-motors have been thus far a matter of hopes and 
promises; there has been no electro-motor made which will 
automatically regulate itself to uniform velocity with vari- 
able mechanical resistance, and slight differences in cur- 
rent. 

It is not unreasonable to demand of an electro-motor 
the same precision of operation which is required of a 


steam engine or water wheel. It is impossible to relate in 
the compass of a single article, the numerous uses to which 
electricity has been originally put during the last year, and 
in many an obscure device undoubtedly lies the germ of 
inventions which will prove a necessity to mankind, and we 
trust all useful inventions will bring adequate reward to 
their originators. 

The literature of the heavy currents used in electric 
lighting, and all that pertains to the subject, scarcely made 
a beginning until the present year. Many of those, whose 
professional duties lay urgent claim for their services have 
imparted of the wealth of their experience. 

Among the numerous contributions to the literature of 
electricity it cannot be considered an invidious distinction 
to refer to the Cantor lectures, delivered before the Society 
of Arts, by Prof: Sylvanus P. Thompson; and the lectures on 
electro-motors and their government, by Prof. Ayrton and 
Mr. Perry, as examples of clear statements of the present 
state of the art of using electric currents on a large scale. 
In the matter of electric literature, we are largely the debtor 
of our foreign friends. 

Unfortunately, the contributions of such men as Prof. 
Henry Morton, or the inventors of the four great systems 
which are justly named after Brush, Weston, Edison and 
‘Thomson, are limited to a hasty interview, or a lecture 
which is general in its nature. It is to be hoped for the 
sake of the advancement of electrical science, that these 
gentlemen will give to the world, the results of their ex- 
perience. Each of them in his own way has attained to 
eminent success, and there is naturally a disposition to 
learn of the processes in the advancement of their work. 

On the other hand, when examining many of the su- 
perficial productions, teeming with lax statements, illogical 
in method, and too often lacking ‘in good faith, one thinks 
of the mentor of years gone by, and longs for one hour of 
Michael Faraday. 

The Vienna electrical exhibition introduced many taste- 
ful matters of improvement, but it seems to lack the im- 
portance of the electrical exhibition previously held at 
Paris. 

Careful preparations are in progress for the electrical 
exhibition, to be held under the auspices of the Franklin 
Institute, at Philadelphia, in next September. We com- 
mend it to our foreign friends as well as to our home read- 
ers, and trust that the exhibition will receive the co-oper- 
ation of all interested in electricity. 

About forty years ago, one of the principal examiners 
in the United States patent office, came to the mature de- 
cision that the work of the patent department must soon 
come to an end, because the inventive power of the human mind 
had reached its limit, and that there would be no further 
demand for new inventions. So, like a prudent man, he 
resigned, and engaged in portrait painting, which promised 
to be a good business to the end of time while vanity 
and funds kept company with humanity. 

The marvelous growth of the American patent system 
is not merely the result of wise legislation, but an indi- 
cation of a national trait which is doubtless the evolution 
‘of the economies rendered necessary by the privations of 
the early settlers of our country. Our patent system has 
outgrown the scheme of a generation ago, and the inventive 
interests require modifications which would reduce the 
amount of litigation necessary to enforce the title to dis- 
puted inventions, Although the time has passed when a 
judge on the bench could be deceived by an inverted 
planing machine, as was the case in one of the Wood- 
worth suits, yet it seems proper to assume that many ques- 
tioris of fact could be more feasibly established before a 
tribunal, consisting of persons familiar with the class of 
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invention in dispute, than before judges learned in the 
law, but whose education in mechanics is too often carried 
on in the court room. 


Тһе opportunity for new inventions extends as the 
demand for greater consumption grows. The development 
of one invention gives rise to a demand for others. We have 
already referred to the needs of methods of governing electro- 
motors, and to the desirability of some arrangement of pro- 
tecting underground electric conductors. 

At a recent meeting of the New England Cotton Manu- 
facturer's Association in Boston, the burden of the session 
was not devoted to questions of mechanics or mill-engin- 
eering, neither did the financial problems of cotton manu- 
facture receive attention, but the published reports show 
that the most serious consideration was giv. n to the diffi- 
cuties which béset cotton spinning during dog days. It is 
well known that this hindrance is caused by the accumula- 
tion of the static electricity generated in he action of the 
fibres on each other, and by the belts; and is not confined 
to cotton mills, but is shared to a greater or less extent by 
all textile mills, During these peculiar atmospheric condi- 
tions, the quality of the work is lowered, and the quantity 
of production reduced from six to eight per cent. 

This meeting was attended by representative men in 
every branch of the cotton manufacture, and with their 
experience—upon a problem so serious, that one member 
made the statement that its solution would be worth mil- 
lions to American mills—there was no method shown by 
which these difficulties could be overcome. Тһе use of 
atomizers or vapor to control the humidity of the atmos- 
phere, or the use of electrical conductors at belts, give 
only partial results, We referred to the matter at some 
length several months ago, and commend it as a subject 
which has received but little attention from skilled electri- 
cians, and is full of promise to the one who masters the 
subject and devises the means of preserving those atmos- 
pheric and electrical conditions most favorable to textile 
manufactures. 

The necrology of the year shows that death has been 
busy, and that some of the leaders in electrical science have 
been called to their final rest. 

Thisarticle does not afford an opportunity to givea fitting 
reference to Sir Karl Wilhelm Siemens, perhaps better known 
by its anglicised form, Charles William, eminent as a scien- 
tist, civil engineer and electrician, and like Michael Angelo, 
successful in the many enterprises and lines of study to 
which he devoted himself. Coming from Germany to 
London, at the age of forty years, his wonderful attainments 
placed him primus inter pares. He was recently invested 
with Knighthood by Queen Victoria, being one of the few 
persons foreign to British dominions, who have been thus 
honored. 

Of the other more prominent electricians who have passed 
away, one of the oldest was William Martin, of Boston, 
who was an associate of Prof. Morse in constructing the 
first galvanic telegraph, and retained his connection with 
the Western Union in a position of responsibility to the 
last. 

W. E. Sawyer, one of the earlier lights in electrical 
science, closed his life in a shadow of marked contrast with 
the earlier promise, justified by his brilliant scientific 
genius. 

The death of Mr. Cromwell F. Varley, in England, was 
flashed through the submarine cables whose practical and 
commercial operations were more due to his electrical 
skill, than to any other single person. Richard S. K. Wer- 
dermann devoted himself to electrical science in such an 
unselfsh manner that he did not provide a suitable com- 
petency for those dependent upon him. 


M. Alfred Niaudet, a prolific writer, manager of the 
Societe Générale des "Téléphone, and chairman of the 
Compagnie Internationale des Téléphones, of whom our 
excellent contemporary, Arue Industrielle, says:—" He was 
one of the first to foresee the part that would be played by 
machines in the production of electricity." 

M. Brequet, a prominent electrician, member of the 
French Institute and of the Bureau of Longitudes, as also 
his nephew, M. Niaudet Brequet, a well-known electrician. 

We forbear to mention others of lesser fame, whose 
talents have doubtiess found suitable enconiums, and whose 
virtues received recognition by those of their personal 
acquaintance. 

The limits of this review have estopped suitable refer- 
ence to many features *of electrical progress which must be 
considered of minor importance 

Electricity is full of promise to any who choose to 
enter the faithful consideration of its principles, in their 
relation to the wants of man ; and our object will be to 
continüe a record of electrical success for 
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NOTICE. 


N our November issue we published a communication 
regarding the late К. 5. R. Werdermann, of London, 
pointing out that he had left a helpless family unprovided 
for. Any who wish to contribute to a fund for their pre- 
sent relief may send checks to Clarence A. Seward, 143 
Fifth Avenue, Henry Morton, Stevens Institute, Hoboken, 
N. J., Rowland R. Hazard, 173 Fifth Avenue, N. Y., 
‘Thomas E. Gatehouse, 22 Paternoster Row, E. C., London, 
England. 


— AT THE PRESENT TIME, electric conductors are continuous half 
way round the world, and whenever a message is sent from England to 
Australia, direct energy is transmitted 10,000 miles, but in what quantity? 
Тһе energy of the current, according to Professor Osborne Reynolds, as 
it arrives, is not much more than sufficient to keep a watch going, at any 
rate not more than 1-1000 millionths of horse-power. The value of such 
energy, estimated at £17 per minute, would be equivalent to a billion 
pounds per horse-power per hour, whereas the highest price paid for 
animal labor in Australia or England is not more than 6d. per horse-power 
per hour. This shows the difference between the transmission of electri- 
city for telegraphic purposes and its transmission for mechanical purposes. 
Energy differs in value greatly, but for operations that can be performed 
by men or horses, the price of energy must be regulated by the highest 
price of corn.— Engineer. 

—— M. Saver has constructed a battery that acts only in sunlight. 
The battery, as described in the Eletrotechnische Zeitschrift, consists of a 
glass vessel containing a solution of 15 parts of table salt and 7 parts of 
sulphate of copper in 106 parts of water. Within is a porous cell con- 
taining mercury. One electrode is made of platinum, and is put in the 
mercury; the other is of sulphide of silver, and is placed in the salt 
solution, Both are connected with a galvanometer, and the whole is 
inclosed in a box when not in use. When the battery is placed in the 
sunlight, the galvarrometer needle is deflected to a certain point, and the 
sulphide of silver is found to be the negative pole. Any change in the 
intensity of the light—such as a cloud over the sun—is indicated by the 
needle. The action of the battery depends on the effect of the chloride of 
copper upon the mercury. Sub-chloride is formed, and reduces the sul- 
phide of silver; but this can only take place with the aid of sunlight. 
Hitherto the only manner in which light seemed to affect electrical action 
was by increasing the resistance of a selenium cell, and all photo-electrical 


experiments were based on this phenomenon, 
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THE ALLEGED DANGERS OF ELECTRIC ARC 
LIGHTING. 


** There is but one Edison and Johnson is his prophet.” 
[Extract from Edison Bulletin.] 


А GENTLEMAN of Philadelphia, well-known in elec- 

tric circles, has occupied himself for many years in 
making a collection of dric-a-drac mainly relating to electric- 
ity and its practical applications, Not the least curious and 
suggestive of these objects is a cutting from a Philadelphia 
newspaper of some fifty years ago, containing a most 
emphatic and earnest protest against the proposed establish- 
ment of a system of gas lighting in that city. A terrifying 
catalogue is given of the direful consequences which must 
inevitably result from the general introduction of the new 
mode of illumination, ‘The waste products from the works 
would kill the fishes and annihilate the fisheries upon the 
Delaware and Schuylkill rivers; the gas would take fire 
within the pipes, heat them to incandescence, and thus pro- 
duce a general conflagration ; the pipes would continually 
be broken or become leaky, and the escaping gas collecting 
and taking fire, would give rise to the most frightful explo- 
sions, tearing up the streets, shattering buildings into frag- 
ments like gunpowder, and scattering death and destruc- 
tion far and wide. If it did not take fire, it would suffocate 
people in the streets and in their homes, it would kill the 
shade treesin the streets and parks, and destroy birds and ani- 
mals, and so on at great length. To this manifesto is ap- 
pended the signatures of a vast majority of the leading 
citizens of Philadelphia of that date. 

It must be admitted that these predictions have been 
found by experience to be justified by the results. Fright- 
ful explosions have been produced, buildings have been 
blown to atoms and set on fire, men, women, and children, 
to say nothing of beasts, birds and fishes, have been blown 
up, poisoned, or suffocated in great numbers, and vast num- 
bers of shade trees have been killed ; nevertheless it does 
not appear that there is any general disposition on the part 
of the public to abandon this death-dealing illuminating 
agent and return to the comparatively harmless whale oil 
lamps and tallow candles of the ancient Philadelphians. 

The same class of alarmists have now selected the electric 
arc lighting system as an object of attack upon substantially 
similar grounds. During the past few weeks the public has 
been regaled with a series of highly sensational essays under 
such captions as the following: "Sudden Death in the Air," 
“Wires that Burn and Kill," “ There is Death in the Вох," 
etc. The writer of these articles commences by solemnly 
assuring the public that "conflagration and death are 
threatened by every inch of the big arc light wires, of which 
hundreds of thousands of feet are strung up all over the 
city. They are a constant menace to the lives of those who 
walk beneath them, and to the permanence of the stately 
buildings whose architectural beauties they veil and mar.” 
It would occupy too much space to repeat in detail all the 
preposterous falsehoods and misstatements with which these 
articles abound, and which purport to be given on the 
authority of an anonymous “ expert of world-wide reputa- 
tion." It is perhaps fortunate for that gentleman that the 
writer does not state in what the expert's reputation con- 
sists, inasmuch as there are persons who might regard the 
President of the celebrated Sazerac Lying Club as “ап ex- 
pert of world-wide reputation." We have only room for 
a few choice extracts: “Тһе wires are liable to kill, with 
lightning's suddenness and celerity, the fireman who directs 
a stream of water across them.” ‘The force of the arc light- 
ing current is “ sufficient to pierce a plate of glass half an 
inch thick.” “Тһе slightest touch of the finger of a child or 


servant or ignorant person upon a storage battery is pun- 
ished by instant and certain death.” “Тһе storage battery is 
more hazardous than powder or dynamite magazines, so far 
as human life is concerned.” These quotations might be 
multiplied, but the above are sufficient to show the character 
of the attack. 


It is quite apparent to any one familiar with electrical 
science, that these articles are not written in the interest of 
the public by some well-meaning person who has been led 
into error by misinformation and lack of familiarity with 
the subject, but, on the contrary, they are inspired by some 
thoroughly well informed electrician with the deliberate de- 
sign of misleading and alarming the public by a skilful 
admixture of statements more or less true, with deductions 
wholly unwarrantable and mischievous. Bearing in mind 
the fact that there are practically three sPstems only of 
electric lighting from a central station now in use, namely, 
the arc lamp, the incandescent lamp supplied by storage, 
and the incandescent lamp supplied by direct currents, and 
that in these articles the most virulent denunciations of the 
first-two systems are coupled with a skilfully worded ad- 
vertisement of the last, and the further well-known fact 
that the latter has wholly failed to achieve the commercial 
success which has attended the introduction of the former, 
the animus of the articles become apparent. 


The truth is, as all unprejudiced electricians will admit, 
that arc lighting systems, like steam boilers, railways, gas- 
pipes, and hundreds of other necessities of modern civiliza- 
tion, may become exceedingly dangerous, when not properly 
supervised and controlled, but with the exercise of proper 
and reasonable care, the danger to firemen and the public 
generally, as well as to buildings and other structures from 
arc light wires, is practically inappreciable. "The statement 
that persons may be killed, or even injured by electrified 
streams of water, and by electric currents transmitted 
through a wooden axe-handle, or through glass half an 
inch thick, are, of coürse, unqualified falsehoods which 
should never have been permitted to be published as facts 
in the columns of a reputable journal. The catalogue of 
persons killed and injured, is a short one, and consists, for 
the most part, of employes of the lighting companies, who 
are necessarily obliged to handle the apparatus and wires 
almost constantly, and who have suffered from the results 
of their own or their fellow employes' carelessness. No 
instance has ever been reported in which any person within 
a building, or the building itself has been injured by reason 
of arc light wires passing in front of it. No loss has ever 
been paid by the insurance underwriters, nor has any claim 
ever been made for damages resulting from arc lighting 
wires, Such attempts to injure the business of competitors 
by exciting unfounded alarm and prejudice in the minds of 
the public, cannot but ultimately recoil upon the particular 
interests they are intended to serve, with far greater 
severity than upon anyone else. 


— SEVERAL MONTHS AGO, we gave publicity to the method by 
which one could obtain correct time from the astronomical observatory 
at Harvard University, Cambridge, at the price of a ten-word despatch at 
any Western Union telegraph office. At the present time telephone sub- 
scribers in Boston can obtain the standard time, as given by a circuit closer. 
The time is sounded in clicks, like the blows of a fire alarm. Thus, if 
four clicks were heard, and then six, the time would be six minutes past 
four. The expense of the matter has been borne by the New England 
Telephone Company, and all their circuits will be equipped with the 
novel feature, for the use of their patrons without extra charge, as soon 
as the apparatus can be placed in position. 


THE 


ELECTRICIAN. 


STEAM ENGINES FOR ELECTRIC LIGHTING ing to this glass, with which the writer 


PLANTS. 
BY ROBERT H. THURSTON, 


IV.— ENGINES CAPABLE OF DIRECT CONNECTION. 


THE STRAIGHT LINE ENGINE. 


EVIEWING what has been said in this section of 
engines capable of direct connection to the dynamo, 

it will be noted that the engines, which have now been de- 
scribed, have belonged to two classes, differing from each 
other in two very important respects. In the first, repre- 
sented by the Porter-Allen engine, we find a form of engine 
especially, and very ingeniously, designed for high speed of 
rotation, fitted with four balanced valves, with the object of 
securing minimum " dead space," and maximum economy, 


happens to be 
familiar, is that known in the market as “The Straight 
Line Engine.” 

This engine, so far as it is novel, is the invention 
of, and also is designed by, Professor John E. Sweet, form- 
erly the superintendent of the workshops in which instruc- 
tion in machine work was given in the t of 
Mechanical Engineering of Cornell University—a position 
in which he became widely known as one of the most P skilful 
and ingenious mechanical engineers in the United States— 
and now President of the American Society of Mechanical 
Engineers. The first of these engines was built at Ithaca 
for experimental purposes, by students, under the instruction 
of the designer. 

The Straight Line Engine has many interesting and novel 
points, which will bear much more extended study than they 


can be given in the small space which can here be allowed 


STRAIGHT Link ENGINE. 


and ease of working, and controlled by a governor which 
differs from the older form introduced by Watt, by several 
useful modifications of design, and especially, by being 
Joaded in such a manner that its speed, and consequently, 
its power and sensitiveness in working, are greatly increased. 
In the second class, we find a valve-gear of the Meyer type 


for the description of the engine. The problem proposed 
to himself by the inventor, was to design an engine which, 
while consisting of the smallest possible number of parts, 


| should, nevertheless, be economical in its use of steam, 


capable of the most perfect regulation attainable with any 
known device, strong and stiff in every part subjected to the 


driven directly by the eccentric, instead, as in the first | working strains of an engine working at high speed, inex- 
class, through a link, and regulated by a governor riding on | pensive in first cost, and durable as a simple engine can be. 


the main or the governor shaft, beside, and directly attached 
to the eccentric, The features essential toa “high speed ” 
engine are also embodied in the second, as well as in the 
first class of engine. 

We now come to the examination of a third-class of high 
speed engine, which differs as radically from the two pre- 
ceeding as they from each other. In this new form of engine | 
we find but a single valve which does duty both as а dis- 
tributing and as a cut-off valve. A form of engine belong- 


This engine is shown in the accompanying illustration. 

A vertical engine, which is shown at the end of the 
article, is also designed for all powers; there seems no 
reason why it should not prove a good style for heavy work; 
better in some respects, in fact, than the horizontal engine 

The engine takes its trade designation from its peculiar 
form of frame, which is seen to consist of two perfectly 
straight diverging struts extending from the end of the 
cylinder directly to the two main bearings, thus carrying the 
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line of resistance to the pull and push of the connections 
exactly along its own central line. No possible arrangement 
could give greater stiffness with the same weight of material. 
The whole structure is carried upon three points of support, 
as is the practice with “surface plates," which must, if pos- 
` sible, have an absolutely definite and invariable system of 
suports, to avoid, the slightest danger of "spring." These 
points are under the main bearings, and beneath the steam 
cylinder. Тһе two journals receive equal loads; the crank- 
pin is not subject to the deflecting forces met with where 
а crank is overhung ; danger of unequal wear of journals, 
and ofispringing the pin, is thus avoided very completely. 
The fly-wheel is placed in twin-form between the main 
bearings, and also serves as crank, thus making the best of 
cranks as well as balance wheel. This position of the bal- 
ance wheel is one of peculiar advantage. By its action at 


this point, it intercepts heavy and objectionable stresses, 


STRAIGHT LINE ENGINE.—GOVERNOR AND VALVE GEAR. 


which, in other engines, are transmitted to the main shaft ; 
and the reciprocal action of counterweights and equilibrat- 
ing parts is thus only felt within a mass of metal, which can 
resist them with perfect safety, and without their being felt 
in the more sensitive parts of the machine. This arrange- 
ment renders the main journal less subject to springing un- 
der the loads transmitted through it. To secure better dis- 
tribution of wear, the crank shaft is allowed some end-play. 
This end-play, together with the carefully arranged system 
of lubrication, are the best possible insurance against exces- 
sive friction and wear. 

The steam cylinder has the appearance of the cylinder 
familiar to every one, as seen on ordinary plain slide-valve 
engines. 
crank, and the ports and passages are carried as in those 
engines. The valve stems have no stuffing boxes, but pass 
into the chest through unusually long and carefully fitted 
holes in a hub, made about five one-thousandths of an inch 


Its valve chest is placed at the end nearest thej 


larger than the rod inside the Babbitt metal bushing, 
for a length of six diameters or more. This hub is 
loose in the hole in the end of the valve chest, and 
packed at the ends by a washer fitted on a flat seat on the 
inside. The piston-rod is similarly fitted. 

The crosshead is a very long casting which overruns the 
guide at each end at every stroke, and thus is rendered safe 
against wearing to a shoulder. A pin subject to recipro- 
cating efforts in any part of an engine, whether it rotates, or 
carries a rotating or a vibrating piece, is apt, in time, to 
show wear on the two sides іп line with the principal pull 
or thrust, and to lose its cylindrical form. In this engine, 
such wear is avoided at the crosshead pin, by cutting away 
the surfaces, which do little or no work, and thus securing 
overrunning surfaces, which are not subject to this distorted 
wear to so great an extent. Many other minor points invite 
attention, but they cannot be here considered. 


ELEVATION. 


The principal feature of this design, in connection with 
that phase of its work which is of especial interest here, is 
its valve-motion. The valve is a rectangular block, sliding 
| between the seat and acoverplate; is shown in the engraving. 
Ports are cut through the coverplate, through the valve, 
and through the seat into the steam and exhaust passages 
in the cylinder casting, in the proper positions. These ports 
are double at the ends of the valve, and a single port of 
ample area is made through the middle of the valve. 

The valve is what may be called a “piston valve” of 
rectangular section, the space in which it slides having, 
therefore, also a rectangular section, and permitting the use 
of a detached coverplate, which, while sustaining the pressure 
of steam that would otherwise come upon the valve, 
and thus making it a balanced valve, nevertheless allows 
any unusual pressure, occurring when the piston comes 
back to the compression period of its cycle, to raise it, and 
thus to permit the water which may have caused the pressure 
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to flow back, and thus relieve the cylinder, and: obviate all 
danger of forcing out the heads. The principal feature of 
this device is not new; the writer handled such a balanced 
valve on marine engines, rated at above 5,000 horse-power, 
nearly twenty years ago, and found them, so far as his own | 
experience went, perfectly satisfactory. This new applica- 
tion of the principle, however, embodies some new and 
interesting points. The valve cover is sustained on loose; 
packing strips, which are free to close up upon the edges of ; 
the valve, and to take up wear as it occurs. The form of, 
the plate, its domed top, is such as to give it great stiffness | 
against the superincumbent pressure, and thus to prevent: 
pressure on the valve itself in consequence of spring in the! 
plate, and the ports are so placed as to prevent the cutting 
away of the faces and seats by the rushing currents of steam. 
The valve and cylinder ports are not dressed out; the 
casting is made so accurately that these edges can be left as 
they come out of the sand without loss of efficiency in the 
working of the valve. 
The valve is driven by an eccentric, the motion of which 
is controlled by the governor, and the connection of which 


of the governor pulley, and connected to the spring, by 
which it is held under control, by a link extending across 
to the other side of the shaft to the end of the spring, which 
is there secured to the rim of the pulley. The action of 
the governor is substantially the same as that of those which 
have been already described. When the speed decreases, 
the tension of the spring, at the end of the weight lever, over- 
comes the centrifugal effort of the ball, and the latter is 
forced in toward the shaft, carrying with it the end of the 
eccentric lever, and thus giving the valve greater throw, and 
extending the period through which the steam follows the 
piston, producing more power and bringing the engine up 
to speed. The reverse change of speed of engine produces 
the opposite action of eccentric and of valve motion, and 
the cut-off is shortened, and the power of the engine is re- 
duced to that needed to give the correct speed. As this 
governor may be made as nearly isochronal as may be de- 
sired, the approximation to correct speed may be made as 
close as is consistent with the sensitiveness considered per- 
missible. The use of a single eccentric and of a single gov- 
ernor ball, and the general simplicity of this combination, 
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with the valve is effected by the peculiar system of linking, 
seen in the preceding illustration. The eccentric is so sus- 
pended from the disc, to which it is attached, that it may 
be thrown across the shaft by the action of the governor, in 
such a manner. as to give the effect of the once common 
and well known “ Dodd motion." It is carried on a lever, 
which is pivoted at one side of the shaft, while the governor 
rod is attached at the opposite side. The singular positions 
of the eccentric rod and the rockshaft arm enable the 
alteration of the throw of the eccentric produced by 
the governor, to be effected without alteration of the 
lead of the valve, so that the steam may be admitted, at all 
times, at the same point in the revolution of the engine. 
This it does, since the line of the eccentric rod is, at the 
commencement of stroke, in line with the lever on which the 
eccentric is carried. 

The governor is similar, in principle, to those which have 
been described as used on the last type of engine. It con- 
sists of a single weight, or ball, carried on the end of a lever 
which is pivoted, near its middle point, on one of the arms 
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are especially pleasing to the engineer. They, however, 
include the use of a single valve, and thus restrict the de- 
signer, somewhat, in his adjustment of the steam distribu- 
tion, a restriction which the more complicated forms of 
valve-gear are constructed to avoid, as it is well understood 
that the economy of the machine, in its use of steam, is to 
a certain extent, dependent upon the method of distribution 
of the steam entering, and of the exhaust leaving the cylin- 
der. The main objection is the fact, that the mean pressure 
of the steam entering the cylinder up to the point of cut-off 
is necessarily less with a single valve than with the gear in- 
troduced by Sickles and Corliss, and their successors, and 
which have been long standard, and which are admittedly 
superior in this respect. Whether the more costly, but 
more efficient gear shall be used, is to be determined partly 
by the cost of fuel, and must be settled by the judgment of 
an experienced engineer in each individual case. 

The difference in this respect is not, however, as great 
as has been by some engineers supposed, and the econom- 
ical value of heavy compression is now becoming so well 
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understood, that the general impression in regard to this sys- 
tem of valve motion is becoming considerably and rapidly 
modified. What is lost by the drop of pressure between the 
boiler and the piston, is partly compensated by the variable 
and automatically adjusted compression obtained with this 
kind of motion, as is well illustrated in the action of the 
Stephenson link as used on the locomotive. With this 
arrangement, there is also some loss at the exhaust period, 
but not usually enough to be considered serious. As this 
particular engine is operated, this latter loss, and possibly, 
to a slight extent, the former, are somewhat reduced by 
setting the valve without lead, or even with “ negative lead,” 
f. e. so that the engine does not take steam until the crank 
has just passed the center, and the piston is starting on the 
forward stroke. 


crosshead, perfectly formed journals, and a valve gear and 
governor, which are as nearly frictionless as those parts can 
well be made. The growth of the engine into its present 
shape, from the first crude sketches made in 1869, to the 
finihsed engine and completed type of to-day, and especially 
the gradual evolvment of the governor and valve gear from 
the older forms, would be an interesting subject of study, 
but cannot here be undertaken. The survival of the fittest, 
among these devices, has led to the production of the 
engine above described. 

The Straight Line Engine has been frequently applied 
to the driving of electric lighting apparatus. In Pen- 
ney's arrangement of a station of 120 lights, the 
connection of power to dynamo is effected through 
friction clutches, which may, at any instant, be thrown 


Shaft 
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The engine, as a whole, with all its important parts in 
section, is shown in the above engraving. Тһе unusual 


out or thrown in; any two of the engines have ample 
power to drive all three of the dynamos used, and a reserve 


quantity of material as compared with earlier practice in!is thus supplied to be used in case of the necessity of 


older forms of engine, the excellent distribution of that! throwing off one engine for repairs. 


The current from 


material, the small number of parts, the heavy crosshead,|any one generator is capable of being switched into any 
the arrangement of fly wheels, and the form of valve are all circuit, and all parts are accessible for examination and 
plainly seen, as well as the general arrangement and system | repair. A novel device is that of placing the driving pulleys, 
of connection. Тһе rods and pins, and all running on the main line, on separate hollow shafts, independently 
parts are made of steel ; journals are ground to perfect forni | supported, to prevent the springing of the line shaft by 
and polished, and the engine, when completed, is set up in;the pull of the main belts. "The line shaft runs directly 
the shop and carefully tried before sending it out, as із through the jack shaft, carrying the driving pulley on 
becoming the custom with good builders everywhere. The | the line. 

designer has made a special effort to reduce friction to a As this engine is adjusted, with large compression when 
minimum, and has given the engine easy running piston and ! at regular speed, doing the rated work, with negative lead on 
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The ignition, by the spark, of 
gunpowder enclosed in a cartridge 
was probably first accomplished by 
Benjamin Franklin in 1:750; but 
not practically employed until Mr. 
Moses Shaw, of New York, fired a 
blast in the year 1831," nearly a 
century later. Since then electrical 
exploding has become a special 
and intricate art. It has been 
found not only a convenience in 
the conduct of ordinary blasting operations, especially when 
nitro-glycerine or similar detonating explosives are fired in 
damp situations, but by its adaptability to the simultaneous 
ignition of numerous separate fuzes, either distributed 
throughout one, or in separate mines, it has rendered pos- 
sible both industrial and military engineering operations on 
a scale of extraordinary magnitude which its development 
alone rendered feasible. Of these the first noted example 
was the cutting through for railroad purposes of the South 
Down Cliff, 400 feet high and 300 feet long, near Dover, 
England, by Mr. Cubitt, in 1843, when 400,000 cubic yards 
of chalk were detached at once by the simultaneous explo- 
$n of three separate charges of 13,000 pounds of powder 
each. 

Since the removal of the wreck of the Royal George, 
by Sir Charles Pasley, in 1839," the first noted instance 
of the use of electrical ignition in subaqueous blast- 
ing, and the partial removal of the obstructions at Hell 
Gate, in 1851, by Мг. B. Maillefert, the spark» has almost 
entirely superseded the expensive so-called “ electric fuze,” 
which necessity had so wonderfully perfected. But in sub- 
marine, as in overground engineering operations, either civil 
or military, by its applicability to simultaneous ignitions it 
has permitted the achievement of most remarkable oper- 
ations. Of these, the successful blast at Hallett's Point, 
near Hell Gate, by General Newton, in 1876, when 3,640 
charges of powder were simultaneously ignited, is the most 
notable example.” 

The literature of electrical exploding is somewhat re- 
stricted and difficult of access, since its development has 
been effected chiefly by secret experiments of leading gov- 
ernments; but it seems decided that the progress of the art 
has been wholly dependent upon: rst, the insulation of the 
conducting wires; 2nd, the construction of the fuze; 3rd, 
its priming, and 4th, the quality of spark employed. The 
first submarine cable being of cotton covered, copper wire, 
varnished with asphaltum and beeswax, originated with 
Col. Colt earlier than 1842. 

In 1848, Faraday first recommended gutta-percha as an 
effective insulating material," and almost immediately, as a 
vulcanized preparation, it was applied by the Electric Tel- 
egraph Company, of London, to the covering of conducting 
wires, being found especially suitable; and long, almost ex- 
clusively, used for subaqueous conductors, though cotton 
covered paraffined wires, resembling Colt’s early cables, are 
now often used. 

Mr, Statham, Manager of the Electric Telegraph Com- 
pany,discovering that the coating of sulphide of copper which 
lines the tube, left upon drawing a copper wire out of its 
gutta-percha covering, is a retarding conductor to an elec- 
tric discharge,” devised the first typical electric fuze, which 
is even now frequently used, being simply constructed as 
^ 9. Franklin, Life by J. Sparks. Boston, 18%. Letter to Collinson, July 
m, Oj Vol. V. p 228. Abbott, Loc. cit; p. 99. 

10. Abbott. "Ibid; p. 22. 
11. Encyc. Brit, vol. IV; p.5. Abbott. Loc. cit. Also, Hutchinson, Lieut. 


R. E, Prof, Royn) Engineers, Vol., VI; p. 188. 
Baras, J. B. Submarine warfare, N. Y. 1800; p. 161. Enoye., brit 


Fig. 92.—Gunpowder Cup, 


bott. Loc. cit.: p. 24. 
14. Faraday. Phil., Mag, Mch., 1848; XXXII, p. 105. Also, ex. res. 
15. Faraday. Proc. Roy. lost., January 20, 1854, Also, ex. res. p. 
16. Noad. ‘Student's text book of elec, London, 1807; p. 218. 


follows: From a wire c, Fig. 93," covered with gutta- 
percha the covering is partly removed, and the wire is bent 
double and twisted together. It is then cut through or in- 
terrupted half way between ¢ and с, opened and a piece of 
old gutta-percha covering slipped over one end. The two 
ends being then brought in a line, the piece of gutta-percha 
is slipped over both, and a V shaped piece cut out of it from 
a to û, care being taken to leave undisturbed the internal 
coating of sulphide of copper it contained, which is left to 
form what is technically called a bridge between the two 
ends of the wire, If an intensity discharge be now sent 
through the wire, it will leave it at one end and leap to the 
other, along the bridge of sulphide of copper, but in so do- 
ing. will encounter so much resistance as to ignite the sul- 
phide, Mr. Statham found that gunpowder placed in the 
cavity a, 4, would be 
invariably exploded by 
an electric ‘discharge. 
When, however, a num- 
ber of fuzes were to be 
ignited, either in circuit 
or in multiple arc, it was 
found necessary to sub- 
stitute for gunpowder a 
more sensitive priming; 
and Col. Verdi, a Span- 
ish engineer, by thus 
using fulminate of mer- 
cury, effected a simul- 
taneous explosion of six 
mines in circuit, at a 
distance of goo feet from 
the operator, by the 
spark from a small in- 
duction coil, But the 
tendency of fulminate of 
mercury to corrode the 
ends of the wire, and 
other objections, rendered a different or more sensitive 
substitute desirable. Mr. Abel, aware of the conditions re- 
quired, devised a composition which has been phenomenally 
successful, and served as a type for numerous later com- 
petitors. Abel's composition contains:'* 


Fig. 94—Abel's Fuze. 


Sub-phosphide of copper. ro parts. 
Subsulphide “ 4457" e, 
Chlorate of potash....... uw o 


The materials are, separ- @ 
ately, finely ground, moist- 
ened with alcohol, well 
mixed, and applied as a paste 
between the copper wires; or 3 
first dried and then applied. 
When this priming is used no 
other bridge is necessary, as 
the sulphide of copper it con- 
tains gives the requisite de- 
gree of conductivity. Abel, 
therefore, in 1858, made a 
fuze,” by simply fastening 
two copper wires on oppos- 
ite sides of the little block 
of wood with their ends pro- 
jecting, and filled the space 


between them with the prim- Fig. 18.—Stalhan's Fuze, 


17. From torpedoes and torpedo warfare, С. W. Sleeman, Portsmouth, 
1880; p. 87. 

18, Noad, Loc. cit.; p. 314, And Abbott, loc, cit, 

19, Abbott. Loc. cit.; p,200, Also, Sleeman, loc, eit.; p. 87. 
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ing composition. This is the typical form of most of the 
numerous spark fuzes now employed, and its latest con- 
struction is shown in Fig. 94, as a result of considerable 
study. y 
И (To be continued.) 


THE ACTION OF THE DYNAMO. 


BY LIEUT. В. A. FISKE, U. $, N. 


Author of “ Theory and Practice, or the Elements of Electrical 
Engineering.” 


PART I. 


N order to get a clear idea of the principles upon which 
the action of dynamo machines depends, it is necessary 
to first get a clear idea of the meaning of the term “ poten- 
tial," as used in electrical science. Potential may be briefly 
defined as power to do work; electric potential being due 
to electric force, and magnetic potential being due to mag- 
netic force. As the idea of potential thus involves the idea 
of work, potential can be, and is measured in the same terms 
as those in which work is measured; Z«, in ergs. An erg, 
as we know, is the unit of work, and expresses the amount 
of work expended in overcoming unit force through unit 
distance, as for instance, in raising a weight of one dyne 
through a distance of one centimetre. When the weight 
has thus been raised by the expenditure of one erg of work, 
it may be said to have unit potential, because, if liberated, 
it will fall, and in falling, do one erg of work. 

To obtain an expression for electric potential, the sup- 
position is made that a plus unit charge of electricity is 
forcibly brought up against the repelling force of a fixed 
charge of the same name, in the same way that a weight is 
raised against the attracting force of the earth. At length 
(supposing the fixed charge to be great enough) the work 
done will be one erg; work being, as we know, the product 
of force by distance. When our unit charge has reached 
this point, it has the power, if liberated so as to be able to 
obey the repelling force, of doing the same amount of work 
as has been expended upon it; therefore it has a potential, 
or power to do work, of one. In order to start with a plus 
charge out of the influence of the fixed charge, the supposi- 
tion is that it starts from an infinite distance. 

By the same reasoning, an expression is obtained for 
unit magnetic potential; the supposition being made that 
we forcibly bring up a plus unit magnet pole from an 
infinite distance against the repelling force of a fixed plus 
magnet pole, until unit work has been done. The point 
then attained is said to have unit magnetic potential, 
because a unit magnet pole, if placed at that point, would 
be repelled to an infinite distance, and so perform a unit of 
work. 

The significance of “electric potential” may not yet 
appear manifest; but when it is recollected that the effi- 
ciency of dynamo machines is, measured by the ratio of the 
electrical energy produced, to the mechanical energy 
expended, its bearing begins to become apparent, because 
we see that it gives a way of measuring what the electrical 
energy is. We have seen that a unit of electricity in falling 
through a unit of potential does one erg of work. There- 
fore Q units of electricity in falling through Æ units of 
potential must do Q Æ ergs of work. 

As an electric current consists merely of units of current 
falling through units of potential, and as we have instru- 
ments for measuring the number of units passing per 
second (ammeters), and instruments for measuring the 
potential through which these fall in a given circuit (volt. 
metres), we have at once a way of getting the electrical 
work done in any circuit. 


As we know, the unit of current (or electro-magnetic 
unit) is not that thus far considered; but as the unit of 
potential used with it is based upon the principle that a 
unit of current electricity in falling through it does one erg 
of work, the product Q Z still gives in ergs the work done. 
As in practice the unit of current is i's this electro-magnetic 
unit, and the unit of potential is 10° times this unit of 
potential, the product Q' £', in which Q' and E! are both 
practical units, equals 

Ох Ex 10? хто! = О E x то". 

Now as a kilogrammetre — 1000 x 100 x 981 ergs, 

we see that 
QE 
9.81 

As a kilogrammetre per second = тє horse-power, let- 
ting C — number of practical units passing in one second 
(że. the strength of the current), we find that 


— the work done in kilogrammetres. 


cf = horse-power in the circuit. 
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From this the significance and the necessity of electric 
potential become apparent. To get an expression for 
potential as applied to magnetism, let us take a wire through 
which a current is passing, and put it through a little hole 
in a sheet of glass, which is covered with fine iron filings. 
The filings will arrange themselves concentrically around 
the wire, proving that the electric current in the wire has 
magnetic power. Тһе same may be shown by passing such 
a wire near a magnetic needle. Electric energy and mag- 
netic energy are evidently related, therefore, in some way; 
so that we may endeavor to get an expression for magnetic 
potential as related to electric potential. 

In order to arrive at this relation, let us bend the wire 
into aloop. The whirls of magnetic force playing around 
the wire, will, in the interior of the loop, all lie parallel, so 
that they will combine in their action. If, now, we bring a 
magnet pole near this loop, it will be attracted or repelled 
according to the direction of the current, so that the loop 
acts like a magnetic shell, that is a sheet of magnetized 
material, in which the sides are oppositely polarized. 
Supposing the magnet pole to be a north pole, it will be 
noticed that it is repelled from a loop in which the current 
runs (as looked at from this north pole) in a direction con- 
trary to that of the hands of a watch, and is attracted if the 
current flows in the same direction. For convenience of 
description, a current in the latter direction is called posi- 
tive, the former negative. 

It is a fundamental proposition, that the potential due 
at any point to a magnetic shell, is equal to the strength of 
the shell multiplied by the solid angle it subtends at that 
point, The potential at the surface of the shell must, 
therefore, be 2 77 f, in which f represents the strength of 
the shell, as the solid angle there is 2/7.  . 

If now we make a magnetic shell by looping a wire 
through which a current is passing, the potential in the 
plane of the loop will be also 2 ZZ i, in which f represents 
the strength of the shell produced by the current. Іп order 
to get the relation between this strength and the strength 
of the current, let us make the wire of the loop 2 // long ; 
that is, make it in a circle of one centimetre radius. Re- 
membering that the potential at any point due to a series of 
poles, is equal to the sum of the potentials due to all the 
poles, and that the potential at any point due to one pole is 
equal to the strength of the pole divided by the distance, 
we see that the potential at the centre of this loop must be 
2 JI, multiplied by the magnetic strength of each centi- 
metre of the loop. Remembering, again, that the force 
exerted by any pole is inversely as the square of the dis- 
tance from the pole, we see that if we adopt the conven- 
tion that a current of unit strength is one such, that if one 
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centimetre of a conductor carrying it be bent into an arc 
of one centimetre radius, it will exert unit force at the 
centre, we can ехрген the potential due to а closed vol- 
taic circuit іп terms of the strength of the current, by sub- 
stituting, in the above proposition, " strength of current,” 
for “ strength of shell.” 

But here we must introduce the element of positive and 
negative signs : 

It will be remembered that we found a north pole to 
be repelled by a negative current. As the north pole was 
thus repelled, it had a certain positive potential, or power 
to do work. Positive potential is, therefore, associated 
with negative current. 

In applying the proposition, therefore, concerning mag- 
netic shells to closed voltaic circuits, we must not neglect 
the signs, 

The potential due to any closed voltaic circuit, there- 
fore, is equal to the product of the solid angle it subtends 
into the strength of current taken with a negative sign. 

If A equals this angle, and + С is the strength of 
the current, the potential.is — 4 C. The negative sign indi- 
cates negative potential 7.4, not power to do work, but 
the reverse. In other words, the magnet pole is attracted, 
as it would be by a positive current. If the current were 
--С, then the potential would be — (- 4 C) = + AC; in 
other words, the positive magnet pole is repelled, as it 
would be by a negative current. * 

We must not forget, in all these cases, to look at the 
circuits from the position of the magnet pole. 

(To be continued.) 


EFFICIENCY OF ELECTRICAL MACHINES. 


BY CARL HERING, 


HERE are several statements made by electricians, in 
regard to the best distribution of the resistances in a 
circuit, but they apparently do not agree, and being fre- 
quently stated in an indefinite way, often cause considerable 
confusion. For instance, one engineer states that he can 
demonstrate mathematically, that, in order that a machine 
should have the greatest efficiency, the internal resistance 
must be made equal to the external resistance, because then 
the amount of work given off is a maximum, and says it is 
evident that the efficiency will be greatest when the amount 
of work given off is greatest. This has been published so 
often, that many accepted it, and built their machines 
accordingly; it is quite natural that they should be dis- 
gusted with scientific and mathematical statements, when 
they found that the greatest possible efficiency was less than 
50 per cent., and that in many cases the machines became 
objectionably warm. Another engineer makes the state- 
ment, that in the above case, as the resistances were equal, 
the work lost in the machine will be equal to that done in 
the external circuit, as the work is done there where the 
resistances are, and that, therefore, the greatest amount of 
work obtainable from a perfect machine would be only one- 
half, or 5o per cent. of that used to drive it; but as many 
machines in use have a greater efficiency than 50 per cent., 
he says, that notwithstanding the mathematics, there is 
“something wrong” with the first statement. A third says, 
that as the work absorbed in a machine, and that given off 
in the external circuit, are respectively proportional to the 
internal and external resistances, that, therefore, the greatest 
efficiency is obtained when the internal resistance is made 
small, and the external resistance made larger. He also 
claims that he can demonstrate it mathematically; but as 
the first and last statements appear to contradict each other, 
and as they can both be demonstrated mathematically, there 


must be some fallacy in the statements, for what is mathe- 
matically true, cannot possibly be incorrect. An explana- 
tion of what these statements really mean, how théy can be 
demonstrated, and with what limitations they should be 
applied, is the object of the present discussion. 

Let Z be the electro-motive force of the machine or battery. 

R, the external resistance. 

R, the internal resistance. 

К the total resistance, 

C the current strength. 

w the work in the external circuit. 

w, the work absorbed in the internal circuit. 

W the total work of the current. 

The following will be evident: 

Cm RaR, tR; и СЕ СЕ Ё 

UR JA R 

As the work consumed in any portion of a circuit is 
equal to the resistance of that portion multiplied by the 
square of the current strength, it follows that 
w=C'R, ш, СЕ, W=w+w = CR, +R) 
w representing the useful work, and w, the lost work. 

In order to examine the above mentioned statements, 
let us first see what the relations between the different 
quantities are, by representing them graphically, as that 
shows them much more clearly than algebraic formulæ. 


In the diagram let the resistances be laid off on the line 
OX, and the current strengths on the lines OY and OZ 
(the latter being in perspective). From Ohm's law 


C= or E CR 


which shows that if E is a constant, which we will assume 
at present, then the curve representing the relation between 
the corresponding values of C and X, will be an equilateral 
hyperbola. Let a 5 be this curve, for the assumed value of 
Æ, then for any resistance, such as o ғ == X, the current 
strength will be represented by the perpendicular ғ f = о c. 
If the values of C be laid off on O Z also, and a square 
constructed on the two as sides, its area will represent С”, 
and if this is multiplied by the corresponding value of 
R = o r, then the solid OZdcefr, etc. will represent 
C*R, or the total work of the current, If o ғ” is the internal 
resistance, and о r the total, therefore 7” r the external, then 
the two solids constructed on C* will show very clearly the 
lost work (the shaded portion), and the useful work (the 
light portion), and what proportion one is of the other. 


* As the factor "time" is not necessary In the demonstration, it will be 
neglected, that is, it may be considered unity ; therefore the terms “power” and 
"work" can be used indiscriminately, Folt-ampéres, which really represent 
power, will therefore be called work, as it is thought that it will then be more 
easily understood, 
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Let us assume a certain internal resistance, equal to 
or", and see what the different amounts of work will be 
for different external resistances, as 7” r and 7" 7. It will 
be seen from the diagram, that as the external resistance 
increases, the fotal amount of work of the circuit becomes 
less, but at the same time the percentage of lost work 
decreases very rapidly, as o 7" remains the same; that is, 
the efficiency is increased; it is а maximum only when 2 = @ 
or &,,==0, neither of which are possible. When the 
external resistance decreases to ”” r, the amount of work 
increases very rapidly, but as the internal resistance remains 
the same, the lost work also increases very rapidly, and the 
percentage of loss becomes much greater; finally, when the 
total resistance is equal to the internal, that is, the external 
= o, the machine is short circuited, and all the work, which 
is then at a maximum, is consumed in itself, and appears as 
heat. It will be seen, therefore, that for a constant value 
of the internal resistance, and a decreasing external resist- 
ance, the amount of work will increase, but the percentage 
of loss also, the latter more rapidly than the former, from 
which it follows, that for a certain value of the external 
resistance the amount of useful work is a maximum; this is, 
as will be demonstrated, when the internal is equal to the 
external, as drawn in the diagram, in which 7" r = o r”. 
AsO Zdce f r, etc., represents the total work, and the 
shaded portion the lost work, it follows that the useful 
work W — w, is equal to % W, or in other words, when a 
theoretically perfect machine is converting the greatest. possible 
amount of work into useful work, its efficiency is only so per 
cent., and as much work is converted into heat in the machine 
itself, as appears as useful work outside, From this it may 
be seen, that when an inventor claims that with the above 
arrangement of resistances, he has obtained 7o or 80 per 
cent. efficiency, he is, to put it in mild terms—mistaking. 


The diagram also shows that the work depends ver 
much on the position of the curve, but this depends on 2 
and becomes flatter, and moves upward and to the right as 
E іпсгеавев. No change of Z, however, will change the 
efficiency. 

The mathematical demonstration of what was illustrated 
in the diagram, is very simple. As 

w = СІР, and W = C'R 

№, А, 


R 


That is, the efficiency is independent of E; it depends only upon 
the ratio of Ihe external to the total resistances, and can evi- 
dently be increased by increasing Æ, or diminishing A, 
As 


efficiency — + = 


ut 


E E 
w = C'R, and C=— = — 
therefore, ж R+ Ru . 
E'R, 


"TUERI 


which by the aid of calculus can be shown to be a maximum 
when &, = R,. To prove this by algebra, solve the equa- 
tion for A, which gives 


Р A 
R= r+ y Hy) n 


from which it can be seen that the greatest value which w 
can have for real values of Æ, is when it makes the quantity 
under the radical o, that is, when 

iade oe 
or 2 


substituting this value of w in the value, of №, gives, after а 
simple reduction, 

R, = R, А 
that is, w is greatest when the external and internal resist- 
ancesare equal. But as R= R, + R, this value of №, makes 

E E? E D 


= dim + mil 
Ro ak, Ww CUR. a4, 4 
that is, the efficiency is then 50 per cent. 


The above discussion is applicable only when there is 
no counter electro-motive force in the external circuit. 
When there are electro-motors, accumulators, electro- 
plating baths, etc., in the circuit, developing a reverse 
electro-motive force, the statements must be changed 
slightly. This case will be discussed in another article. 

To recapitulate: for a given total resistance the efficiency 
of a machine is increased as the ratio of the external to the 
total resistance is increased; and for a given internal resist- 
ance it increases rapidly with the external resistance; it isa 
maximum, that is, unity or 100 per cent., only when the 
internal resistance is o, or the external e, and the machine 
aperfect one. The greatest amount of work obtainable from 
a machine, is when the external and internal resistance are 
equal, and then it is only one-half of the work used to drive 
it. In both cases the total work increases with the square of 
the electro-motive force, but the efficiency is independent of the 
electro-motive force. 

These statements are not contradictory, as might be at 
first supposed; for instance, if we wanted a machine to do 
a certain amount of work, we would select one capable of 
doing much more than the required amount, and by making 
the external resistance high, use only a part of the work it 
is capable of furnishing, and thus obtain a higher efficiency. 
As the price increases with the size, and at the same time 
the percentage of loss decreases, the question of how power- 
ful a one to choose, depends upon so many quantities, that 
it would be impossible to calculate the limit theoretically. 
Having given the constants, dimensions, and price of each 
machine, and the cost of the power, any electrical engineer 
can make the necessary calculations, to show which one 
would be the most economical for a given amount of work 
to be performed. If power is cheap, use a machine which, 
when working at its maximum rate (2 г., external resistance 
equals internal), will do the required electrical work. If 
power is expensive, use one much more powerful (£.e, 
capable of doing more work, if working at its maximum 
rate), the limit being, when the increased price becomes 
greater than the saving by increased efficiency, remember- 
ing to make the ratio of the external to the total resistance 
as great as possible. 

To illustrate this with an example, let a power of 17,640 
volt-ampéres be required, and let a certain machine give an 
electro-motive force of 840 volts, and have an internal 
resistance of ro ohms. If the external circuit is arranged 
to have a resistance equal to 10 ohms, that is, equal to the 
internal resistance, the machine will just perform the work, 


for 
E’ _ (840) 
4R, 40 
and considering the machine perfect, the efficiency will be 
50 per cent., and the power used to drive it will be 35,280 
volt-ampéres, or its equivalent in horse-power. 

Taking two such machines in multiple arc, which is 
equivalent to one twice as large, with the same electro- 
motive force, but with one-half the internal resistance, and 
changing the external resistance to about 29 ohms, the 
power obtained will be 

w=C'R, E'R, 
° (R, E RP 
the same as before. 


w = = 17,640 volt-ampéres, 


(840) 29 _, 

7,640 v. а., 
(29 +5) - 
The work required will be 
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1 , 
W = > E [3 = er — 20,748 volt-ampéres, 
and the efficiency 
E 17,640 29 ohms x t 
wW 20,748 34 ohms ae 


very much greater than before. The ratio ef the power 
used to drive them in both cases, will be 
20,748 
35,280 
showing that only 59 per cent. of the power is required in 
the second case to do the same work. If the 41 per cent. 
of power saved is worth more than the interest, etc., on 
the second machine, it will be more profitable to use two, 
or one twice as powerful, besides avoiding heating of the 
armature. 
Vienna, October 28th, 1883. 


= 50 per cent., 


OUR PARIS CORRESPONDENCE. 


PARIS, Nov. tst, 1883. 

ELEPHONIC communication between cities that are only a few 

kilometres distant from each other, has been very rapidly developed 
in the United States, according to the papers. It was a natural applica- 
tion that was thoroughly comprehended from the first in the country of 
Graham Bell, but it has not yet received the development in Europe that 
it is entitled to. Some successful endeavors have been made in England ; 
in Belgium, the Bell Telephone Company has only just obtained the 
necessary permission to connect a certain number of towns and important 
localities. There is no talk at all about the matter in France, and with 
all the administrative formalities, the question is not an easy one to solve. 
The telephonic system has been very successfully tried in Alsace, and, 
as usual, the city of Mulhouse owes a debt to the Société Industrielle, 
which took the initiative in procuring for it the advantages of the wonder- 
ful invention. 

It is scarcely two years since the first telephones were put up in the 
city, and now the persons who use them acknowledge that they have be- 
come as indispensable as thé telegraph. The increase in the number of 
subscribers proves how much these services are appreciated : in the be- 
ginning, in January, 1851 there were some seventy subscribers ; there 
are 125 at present, and communication is not restricted to the city, but 
extends to the neighboring localities: Ile Napoleon, Modenheim, and 
Sausheim, which are connected with the principal system, During the 
first year the number of telephonic messages hardly reached 200 a day ; 
they are at present 200, and some days reach the figure of 600. 

A telephonic system was established at Guebwiller during 1882, and 
was extended to the neighboring towns of Issenheim, Bull, Lautenbach, 
Jungholz and Wuenheim. The number of subscribers was twenty-four, 
but the system was connected on December 5, 1852 with that of Mul- 
house, which increases its importance. There are about twenty messages 
a day between the two cities, but this is only the beginning. The sub- 
scription price both in Mulhouse and Guebwiller is 250 francs per annum. 
When messages have to pass from one system to another each message is 
paid by the sender separately, and costs twenty-five centimes, (five cents). 

Тһе use of the telephone will be generalized in а short time by the 
success of this extension. Cernay, Thann and Altkirch in Alsace, and 
Basle in Switzerland will constitute a system of which Mulhouse will be 
the centre. 

According to the regulations of the German posts and telegraphs, 
the administration undertakes to put up systems with all the apparatus, 
&c requisite, but the lines connecting one system with another must be 
established at the cost of the interested parties, and this was done in the 
case of the connecting line between Mulhouse and Guebwiller. The 
length is some twenty kilometres (12} miles). The cost was 11,000 francs, 
or some 500 francs per kilometre. The expenses were as follows 

Fifteen to twenty posts. . . 200 francs. 


Iron wire of four millimetres... . so “ 
Insulators, (15 to 20)... . ag 45 
Bearers, screws and fastenings. a " 
Labor oo“ 
Overseers of worl shit 4 40 7 
General expenses, fares, Есі... 260 0" 
500 francs. 


This first attempt will doubtless decide the German administration to 
take under its charge connecting lines, without waiting for the interested 
parties to come to an agreement among themselves as to the payment of 


the cost. It would be very easy to cover the interest of the capital em- 
ployed by increasing the subscription rates, and the simplification of the 
matter would naturally increase the use of the telephone. 

Zurich can, in this respect, be cited as a model. There are four sub- 
scription rates, 100, 160, 200 and 250 frarcs, according to the length of 
the line and the use of the instrument. The average rate is 135 francs. 
Distant subscribers, outside the regular zone, pay an additional rate of 
five francs per kilometre. The lowness of the tariffs and their grading 
are one of the causes of the rapid development of the system, which must 
soon be greatly extended. It is designed, in fact, to connect all the 
localities that are in business relations with Zurich, as Winterthur, Thal- 
weil, &c., and to organize connections over a surface of 300 square kilo- 
metres, wherein the distance of the furthest point would be thirty kilo- 
metres. The credit for the successful results thus obtained must be given 
to the capable management of the Zurich Telephone Company. 

1 have already written about the advantages that might be had for 
telephonic and telegraphic communication by using the silicon bronze 
wires of M. Lazare Weiller, Although this was a personal opinion, I am 
at present glad to say that I can support it by an official one, as now a line 
of 1,000 kilometres is going to be put up with them, and this is a distance 
that exceeds in general, the direct lines of private companies in France 
The comparison between the galvanized: iron wire hitherto adopted, and 
the silicon bronze that can do the same work, is sufficiently interesting 
and novel to allow me entering into some precise details on the subject. 


ESTIMATE FOR PUTTING UP 1,000 KILOMETRES OF WIRE. 
1st.—Galvanized iron wire of 5 millimetres in diameter. 
The iron wire will weigh 156 kilos per kilometre, or 156 tons al- francs. 


together @ 38 francs per 1,000 kilos. . .. 59,280 
Transported to works, 156 tons @ 20 fr. 3,120 
Bearers and insulators 15 per kilometre (0) 2 fr. 30,000 
Putting up supports, unwinding and putting up and gauging, &c. 

@ то fr. per Шотейге............................ 10,000 


‘Two-thirds of the rests must be supported by double posts: 15 
rests per kilometre represent 25 single poles @ 12 fr.—25000 


double poles, 10x1000 @ 4 fr... 
Bringing 10,000 double poles at 2 fr. ...... 


Total francs 
2d.—Silicon bronze wires of two millimetres in diameter, 
tric resistance equal to that of the iron wire of five millimetres, and a re- 
sistance against fracture, per square millimetre, superior to that of the iron 
wire. 
The bronze wire weighs 28 kilos per kilometre, and costs 4 francs 
per kilo, 28x1000. 3 
Freight to works, 28 tot % 5бо 
Supports and insulators, 12 per kilometre @ 1 fr. . 12,000 
Putting up supports, mounting, unrolling, &c. at 4 fr. per kilo- 


112.000 


ae 895 Qe. 4,900 

One-third of the rests will be consolidated, either by having 8 
single poles and 4 double, per kilometre—16 poles @ 10 fr.... 160,000 
Cost of bringing 16,000 poles to work @ 1 fr . 16,000 
Putting down 8,000 single poles @ 2 fr. 16,000 
Putting down 4,000 double poles (@ 4 fr. 16,000 
Bringing 4,000 double poles @ 2 fr. 8,000 
Ton Imago oe en қазақ жөке Aq SUD. 


From the above figures, the accuracy of which can be easily tested, it 
results that while the galvanized iron would come to 497 francs (40 с.) and 
the silicon bronze to 344 francs (56 c.) per kilometre, the latter would pro- 
cure a saving of more than thirty per cent., owing more especially that its 
lightness and resistance to fracture allow of greater spans, and diminish 
at the same time the number and the price of the poles and supports. 

The silicon bronze wire is already used successfully on a certain num- 
ber of telephonic lines. In Rheims, for instance, and in Italy especially; 
and it has been given the preference to galvanized iron in the recent ex- 
periments of transmission of power at Grenoble. We will not return to 
the results obtained. Some persons are inclined to impute to ignorance 
or unworthy motives the criticisms addressed to M. Marcel Deprez. 

Under such circumstances, I think it is better not to discuss the mat- 
ter, I will confine myself to observing that the transmission of power to a 
distance of fourteen kilometres, is a very remarkable experiment, but that 
it proves nothing from an industrial point of view. There is some talk of 
repeating the experiments on a far larger scale. A r of 500 horses 
would be taken at the starting point, and fifty per cent. of this would be 
sent a distance of fifty kilometres, and would be distributed among a dozen 
of real or artificial establishments, at the rate of twenty-five horses on an 
average for each. It would be quite natural that M. Deprez should ac- 
cept the challenge, no one is better able to take it up ; we shall be hear- 
tily glad when the success of it may be proved, but until it be, we shall take 
the liberty of doubting, and of believing that the problem thus laid down, 
will not be so soon solved, 
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I am not alone, either, in having this opinion, while I can support it, 
perhaps more than others, from the experiments of capable electricians. 
Engineers, whose competency and impartiality cannot be questioned, have 
recently examined various methods for transmitting a power to a distance, 
so as to utilize a water power of several thousand horses. The object was 
to store the power produced by the Rhone at its issue from the Lake of 
Geneva. The conditions were most favorable, as there were a it popu- 
lation, and numerous factories within a radius of three or four kilometres, 
and which only wanted to make use of the power, M. Legler, an engi- 
neer. who is well known for the works he executed in the Valley of the 
Luith; M. Achard, who has for years taken an interest in the question of 
transmitting power, and M. Turettini, who is at the head of a large 
machine shop in Geneva, and well acquainted with the progress of electri- 
city, have drawn up a combined statement, the merit of which we need 
not go into. Among other points they had to discuss the various methods 
of transmitting power, and justify any final choice that might be made. 
The analysis of this part of the work would be out of place here, but we 
think it will be useful to summarize the observations concerning electricity. 

The loss of the product with electricity arises from three principal 
causes: the heating caused by the resistance of the primary or generative 
machine, the heating caused by the resistance of the intermediary conduc- 
tor, and that caused by the resistance of the secondary machine. These 
three factors, to which there are reasons for adding the friction—relatively 
feeble however—of the two machines, are the principal causes of the loss 
of the product, a loss which is not to be made light of ; for, in the cele- 
brated experiments of M. Marcel Deprez, at Munich, and in the station 
of the Northern Railway, in Paris, they reached together about seventy 
per cent, leaving only some thirty per cent. as an effective. 

** It is proper to state,” adds M. Turrettini, “that M. Marcel Deprez 
greatly added to the difficulties of his experiments, as if on purpose, by 
using iron cables (consequently of enormous resistance), and by trying to 
produce a difference of potential of several thousand volts in a single 
machine, which made it exceedingly delicate, and reduced the return ob- 
tained by a great proportion, on account of the insufficient insulation of 
the wires of his machine, when having to do with such enormous differ- 
ences of tension.” 


The distance to which the transmission was sent in Paris was 8,500 
metres, and it is hardly likely that there are such long transmissions in 
Geneva; the problem would be, therefore, simplified. But, the question 
of the electro-motive power remained—from the physiological point of 
view—that is to say, of accidents to the person. It appears that we may 
go as far as a tension of 500 volts, and machines аге now built in France 
and Germany that produce that tension ; they are built for industrial pur- 
poses, and give a return of eighty per cent, either for the generator or the 
receiving machine. The final return is, therefore, sixty-four per cent., and 
if ten per cent is added for the cable bringing the electricity from one 
machine to the other, we arrive at an effective return of fifty-four per cent 
on the driving shaft of the receiving machine. With a machine producing 
a tension of 500 volts, and an intensity of fifty ampéres, which is equiva- 
lent in electric energy to 2,500 volt-ampéres (2,500 kilogrammetres, ог 
thirty-three horses), it is asserted that we may obtain at a distance of 
1,000 metres a power of twenty-three horse on the shaft of the generating 
machine—a copper cab'e to be used, having a resistance of 0.50 ohm per 
kilometre, and costing with its lead casing 2,500 francs per kilometre. (We 
must point out, however, that the calculations based on the preceding 
data would give only nineteen horses instead of twenty-three). Accord- 
ing to M Turettini, the price of two machines and two kilometres of 
cable, (for both ways), would not exceed 15,000 francs, and counting fif- 
teen per cent for interest and sinking fund, the price per horse per annum 
would be about 100 francs. 

A reference to what I have previously written on this subject, will 
show that I have never said anything else on the matter. The transmis- 
sion of power by electricity has not yet left the experimental stage. In 
Geneva, transmission by hydraulic pressure has been selected, not but that 
it has its defects, but because it allows us to satisfy, at the same time, 
domestic requirements and those of industry. ‘This instance shows, too, 
that consideration which not at all of an industrial character, may in cer- 
tain cases compel the adoption of some system, no matter how costly the 
first putting up may be. 

I wrote you that the Compagni Electrique, of Paris, would probably 
send to the Vienna Exposition a lot of machines for the transmission of 
great power, invented by M. Gramme. ‘These machines have been work- 
ing for a month past — they are employed to feed the waterfall in the cen- 
tre of the rotunda, by means of a Dumont centrifugal pump. The dis- 
tance between the two machines is 100 metres. The interest of the mat- 
ter is not in the distance, but in the power developed by the receiver ; 
from twenty-five to thirty horse. This is the first time that electric 
machines of this power have been shown at regular and continuous work. 
It is а new success scored by M. Gramme. ‘The savants at the exposi- 
tion will not fail to measure the different elements of these new machines, 
and we will wait the result of their researches before entering more fully 
into the subject, and citing some indisputable figures. 

The Faure accumulators, and M. Phillipart's enterprise are almost 
forgotten in Paris. Тһе French character does not like to remain long on 


the same subject, and curiosity in this case soon grew less Will the 
Société Metropolitaine Electrique (as it is now called) easily find bankers 
ready to take its issue? Everything depends on this, and the delays at 
present attending this issue would lead one to suppose, that mat- 
ters are not going on smoothly. In the meantime, M. Phillipart dis- 
tributes prospectuses, in which he proposes accumulators for illuminating, 
and giving motive power at home, at the following rates: | 
Lamp of € candles, per hour... 8 centimes. 
“ow ^ A 
"^ 5 up. P pea 
These prices are altogether above the price for gas, and we do not see 
that there are any grounds for counting upon a large consumption, even 
in Paris motive power. 
2.5 kilogrammetres, per working hour. 
$ “ ^ th 


. 15 centimes. 
“ 


225 
i “ “ “ 140“ 
20 4 .60 “ 
“ u “ Im“ 


30 .. 

These rates are also above those of a gas motor, as soon ав we arrive 
at ten kilogrammetres, and the pay of а workman for small power (pedal 
ог crank). At any rate nothing is done for less than thirty working hours 
per week of effective work, and for less than a year. Even under these 
conditions, if we consider the working expenses, freight, handling and 
charging the accumulators, and the general expenses, it will be easily seen 
that the undertaking cannot be a profitable one. 

Рн. DELAHAYE. 

I have just learned that Messrs de Rothschild have made arrange- 
ments with the French syndicate of electricity, which owns M. Marcel 
Deprez's patents. It is a success on which we may congratulate ourselves 
from the electric point of view. The credit undoubtedly belongs to Dr. 
Herz, who has displayed for years his remarkable talent in trying to 
accomplish the electric transmission of power to a distance. 


OUR VIENNA CORRESPONDENCE. 


VIENNA, November Ist, 1883. 

HEN the Exhibition first opened there were no new forms of 

electrical machines, and it seemed as if that branch of the exhibi- 
tion would have little interest to the electrician; but toward the close, 
many more were added, among which are some new and very interesting 
ones, besides improved forms of older ones, so that now the machines are 
one of the greatest attractions of the exhibition. In regard to the 
efficiency of the machines, and other data about them, we were unable to 
obtain any reliable figures, notwithstanding our frequent inquiry; the 
persons in charge of many of the exhibits either did not wish to give it, 
or else did not know it themselves—which, we are to say, was fre- 
quently the case—or else they gave some figures which a short calcula- 
tion showed to be incorrect The “scientific committees,’ which take 
the place of the jury here, made very elaborate tests of many of the 
machines, in which they measured accurately the mechanical energy con- 
sumed in the machine while running on open circuit, and then while run- 
ning at various different speeds on closed circuit, at the same time 
measuring the electro-motive force, the current strength and all the 
resistances. When they have completed and published their results it 
will be, besides the Munich report, the only reliable and accurate collection 
of data about the various different machines, and will enable the electrical 
engineer to select from it the best machines for different purposes. 

“Taking first the constant current machines, by far the greater number 
use either the Gramme, Hefner-Altenck, or the Brush (Schnckert) arma- 
tures, or modifications of them. Of the Gramme type there are the 
following : Gramme, old and new forms, Ducommun, Egger and Kre- 
menezky, Maxim, Schwerd, Jüngers, Kröttlinger, Burgin and Crompton, 
and Gravier (small). Тһе old Gramme needs по further description. ‘lhe 
new form consist of from 6 to 12 long cylindrical magnets arranged 
parallel to each other in the form of a large horizontal cylinder, half of 
them terminate in one North pole piece, and half in the South pole piece; 
between these semi-cylindrical pole pieces the Gramme ring revolves. 
‘They are used principally for the transmission of power. The Ducom- 
mun are Gramme of the old type; they are without doubt the most 
accurately made and most neatly finished machines here ; indeed if one 
does not look at the belt one would not think the machine was running 
Those of Egger and Kremenezky have long horizontal oval magnets like 
in the Weston machines; a good feature is that the brass bearings for 
the armature are fastened directly to the pole pieces, thus assuring con- 
сепігісіу. ‘he Maxim are the same as those used in the United States 
The Schwerd have low flat horizontal magnets, like the Weston ; their 
principal feature is that the pole pieces of the magnets are extended around 
the ends of the ring and to a greater part of the inside, thus having 
much less dead wire on the armature than the ordinary Gramme ring. 
The Jüngers (Denmark) has a very odd appearance, having the magnıts 
inthe form of two quadrants ina vertical plane, the lower parts terminating 
ın the base, while the upper parts terminate іп the pole shoes between 


388 


ТИЕ ELECTRICIAN. 


which the ring revolves ; its principal improvement is that it has a fixed 
electro-magnet inside of the ring, thus diminishing the dead wire very much. 
The Kröttiinger machines have perforated circular discs of sheet iron 
fastened to the outside of the ring to cause a circulation of the air through 
the armature. In the Bargin and Crompton, the ring is separated into 
8 or 10 smaller hexagonal parts, thus allowing the air to circulate freely, 
but increasing the amount of dead wire. The brass bearings are fastened 
directly to the pole pieces, assuring concentricity and allowing the arma- 
ture to be removed in a few minutes; from a mechanical point of view, it 
is the best built machine here. The small Gravier has horizontal magnets, 
the two extreme ends of which are connected by four stout pieces of iron 
two of which serve to hold the bearings. 


Of those using the Hefner-Altenck armature there are the following: | 
Siemens, Weston, Edison, and Ganz. Those of Siemens and llalske 
need no further description, except that many of the new ones are 
“t compound," that is, the magnets are wrapped with a fine wire in shunt 
circuit with the external circuit, and with coarse wire in the main circuit; 
the object of this construction being to make them self-regulating for a 
variable external circuit. The principle is explained as follows: if the 
external circuit is increased, for instance by turning off incandescent 
lights, less current will go through the coarse wire around the magnets; 
but as the fine wire is in multiple arc with the external circuit, more cur- 
rent will go through it if the external resistance is increased, thus keeping 
the magnetism of the machine constant or nearly so, and as the speed 
remains eonstant the electro-motive force of the current will remain the 
same, no matter how much current is used in the external circuit; it is 
therefore self-regulating between certain limits. Sometimes two of the 
four magnets are wound with fine wire, and two with coarse, and some- 
times each magnet has two windings. The Weston and Edison machines 
are also well known in the United States, and need no further description. 
The latter are characterized by their clumsy appearance and want of 
finish, but at the same time will probably prove to be among the most 
efficient of those exhibited here. A machine used by Ganz contains 8 
magnets radiating around the armature and terminating in four quarter 
circle pole pieces, thus being a sort of double Siemens' machine; it is used 
to excite the large alternating current machine. 

Those containing the Brush or Schuckert ring armature are the 
following: Brush (2 forms), Schuckert, Gravier, Spieker and Egger, and 
Kremenezky. The oruinary form of Brush for tension currents is the 
same as that used in the United States. The other called the Brush- 
Schuckert, used for quantity currents, is similar in principle, only that it 
consists of four magnets on each side, and that the Schuckert ring arma- 
ture is used. Although there are four sets of poles, the connections of 
the commutator and the wire on tht ring are so made that only two 
brushes are required. The Schuckert armature is a ring sımilar to the 
Brush in principle, only that it is made of thin perforated sheet iron 
rings, magnetically insulated from each other by discs of zinc, the object 
of which isto allow the magnetism to change more casily and rapidıy. 
The bundle of rings is wrapped continuously with wire forming a uniform 
ring ; the connections of the wire and the commutator are maue as in the 
ordinary Gramme ring. ‘Ihe magnets and pole pieces in the Schuckert 
machines are similar to those of the Brush, only that they are round and 
in a vertical plane. Those used for incandescent are also made ‘* com- 
pound" as the Siemens’ machines above described. Тһе Schuckert 
machines constitute a very large portion of all those here, and seem to be 
very satisfactory. Next to the Gramme and Siemens, it is probably the 
most frequently used machine in Europe. ‘hey are invariably painted a 
bright green, just as the Brush are always red and the Siemens black. A 
Schuckert machine was used Бу the scientific committees for testing the 
lights, and proved very satisfactory. 

The Spieker, and the other Egger and Kremenezky machines are 
imitation Schuckert machines. In the Gravier the ring is made very thin 
and broad, being only about one inch thick; the wire is replaced by 
copper bars to diminish the resistance, and the magnets are made of a 
large number of small short magnets placed in a cııcle on both sides of 
the ring. The principle of the latter seems to be very good, but unfor- 
tunately the machine has not been running yet. 

Of the other machines the most interesting is the Elfinstone and 
Vincent, * of which this is the first public exhibition The armature con- 
sists of a large hollow cylinder of pupier mdche, in the surface of which 
are fastened many large rectangles of wire, the distance between the 
long sides of the rectangles being } of the circumference. Inside of 
the armature are 6 radial magnets with alternate North and South 
poles toward the armature; on the outside of the armature are six more 
magnets whose holes terminate directly opposite those on the inside, 
but are of oppo-ite name, so that 6 very intense magnetic fields are 
produced, through which the wire on the drum passes. From the theory 
of induced currents it will readily be seen that if a current is produced 
in one direction in one side of a rectangle, it will be produced in the opposite 
direction in the other side as the poles alternate; the current will, therefore, 
be in the same direction around the periphery of the rectangles, or in the 
whole circuit. It is one of the few machines, if not the only one, in which 
the held is produced by two ил с poles of two electro-magnets, and 
which has no iron in the armature. The steam engine driving it was 


* Described in Engineer, Jan. 5th, 1883. 


— 


indicated a few days ago and showed a consumption of 35 horse-power 
when the machine was running 400 lights of 16-20 candles, or over 11 
lamps per horse-power, the best result, we believe, which has yet been ob- 
tained in practice. 


Another machine of interest is the Chertemps. It consists of 6 bob- 
bins with horizontal axis, arranged and fixed in a vertical circle; on both 
sides are six electro-magnets, whose outside ends are fastened to two 
iron discs which are fixed to the axis. The six magnets on each side 
are made to revolve ; ing by the six coils just as in the Siemens 
alternating current machine, or the Ferranti, only that in the latter two 
the coils revolve and the magnets are fixed. The magnet coils are 
connected with the six commutator strips in such a way, that if the alter- 
nating current from the coils is led to the brushes, the current in each 
magnet remains in the same direction. One coil is thus connected 
with the magnets and supplies them, while the alternating current from 
the other five coils is used in the external circuit. It isthus an alter- 
nating current machine which excites itself. By connecting all the coils 
together and passing the whole current through the magnets, and then 
through two brushes to the lamps, the current is continuous. Thus the 
same machine may be used for alternating or continuous currents by sim- 
ply changing the connections. As the coils terminate in separate 
binding posts, they may be connected for quantity or tension. The 
attendant remarked that it was the only machine which could be short 
circuited, which he illustrated by laying a screw driver over the poles of 
the coils—the lights all went out and the machine ran loose. The 
explanation is very simple, because when the coils are short circuited 
no current goes into the magnets, and, therefore, the magnets cannot induce 
any current in the coils. 


Of the alternating current machines there are the following: Siemens, 
Ferranti, Gramme, Ganz and Klimenkow. The first three are all well 
known, and need not be described here. The Ganz is a copy of an old 
form of Siemens, which was discarded by that firm several years ago, and 
an old form of which is exhibited by that rival firm as an historical relic. 
It consists of numerous flat coils, arranged parallel to each other along 
the circumference of a circle, with their axis radiating toward the centre ; 
inside of this circle are as many radiating electro-magnets as there are coils 
on the outside; the poles at the free ends being alternately North and 
South. These magnets are made to revolve, and it is easily seen will pro- 
duce a current in the coils every time a magnet passes a coil. Iron wire 
is wrapped around the outside of the coils, and acts as the soft iron mag- 
net. There is a large one of this type, the diameter of which is about 10 
feet, and is, therefore, termed the *' baby," It contains 36 magnets, and 
is said to supply 2,000 lights in the theatre and its approaches, while con- 
suming only 120 horse-power. The magnets and their frame form the fly 
wheel of the large engine, which is coupled on the same shaft withit. In 
the inside of the ring of magnets ate two circles of 12 magnets each, rad- 
iating toward the centre, with like poles toward each other ; between these 
a Gramme ring revolves, the current from which was intended to supply 
the electro-magnets, but owing to some unfortunate circumstance. this part 
does not work, so that another machine has to be used to excite the mag- 
nets. 


The Klimenkow machine is difficult to describe without a drawing ; 
we will be able to give simply the principle of its construction. There 
are numerous coils with iron cores arranged parallel to each other in a cir- 
cle; in the middle is an electro-magnet, whose le pieces are two iron 
stars or crosses. This electro-magnet is revolved, the arms of the stars 
passing by the iron cores of the coils inducing a current every time they 
pass. ‘These two stars аге so set that when опе arm of the star of the 
North pole piece is opposite one end of the coil, the arm of the star of 
the South pole piece is opposite the other end of the same coil, so as to 
produce the maximum effect. 

* * 

The exhibition will close Sunday evening, November 4. Through the 
excellent management of its able directors it has been a very great suc- 
cess in every way. Not only has it given the general public an oppor- 
tunity to see the great progress which electrical engineering has made, 
and its almost unlimited application, but it has also enabled the electrician 
to gather a great amount of useful knowledge, and will give him—when 
the results of the tests of the committee are published—a very valuable 
set of reliable figures about the most important machines and lamps, from 
which he will be able to make a fair comparison of their values, 

CARL HERING. 


* 


--- ONE OF OUR ELECTRICIANS gives us a solution of the rain on 
Evacuation Day. Mr. Edison informed the court the other day, that 
electrical wires in rain storms were highly injurious to life. On Evacua- 
tion Day the electric lighting and telegraph poles and wires were swarm- 
ing with boys, who were as thick as sparrows, and yet were not harmed 
in the least. Providence thus afforded this opportunity of testing the 
statement of the distinguished professor. 
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НЕ Рнозрнов-Вком2в SMELTING Co., Limited, of Philadelphia, 
are now prepared to furnish phosphor-bronze insulated wires for 
telephone, district telegraph, telegraph, and similar service, which 
possess very valuable advantages over the covered iron wires now in use 
for such purposes. 

The high tensile strength of phosphor-bronze wires renders them 
capable of supporting the extra weight of the coating without undue strain 
or stretching; their low resistance, which is only about one-half that of 
iron wires of same weight per mile, makes it possible to use wires only 
one-half as large for lines of the same length, without sacrificing any of 
the necessary conductivity, and being practically non-corrosive, the insul- 
ated coating is not da by rust, which rapidly destroys the covering 
of iron wires exposed to the weather. 

For line wires running through trees, and liable to contact with other 
wires or means of escape for the current, these wires will commend them- 
selves to practical electrical engineers, and their low cost, conductivity 
considered, will place them within their reach for many purposes, where 
other wires have heretofore been used. 


Н. C. Lepers. 


Sr. Lovis, Oct. 22, 1883. 
The Shultz Belting Co., James Garnett, Manager, 140 N. Third street, 
Philadelphia. 


ENTLEMEN.—We desire to express to you our opinion of your 
belts, made for us and now in use at our lighting station in this 


city. 
We have in our varied experience used all, or nearly all, kinds of belts, 
and have never found one that would give us the satisfaction which your 
belt has done. 

We need in our business a perfect transmission of power, no slipping 
of belts, either caused by rivets or looseness can be allowed ; with your 
belts we have had nothing of the kind. 

To illustrate, some four months ago we purchased a belt and had it 
made endless, and placed it on a machine connecting straight with engine, 
that belt has been running ever since, in use every day, and all the tight- 
ening we have done is to pull the machine back from the engine one inch. 

Our experience with your other belts is just the same. We should be 
most happy for you to refer any one to us for reference, as to the excel- 
lence of your belts for running electric lighting apparatus. 

Respectfully, 
Brush ELECTRIC Association, 
by W L.B G Allen, 
Secretary. 


REVIEWS, 


RACTICAL ELECTRICAL Uxirs PortLARLY EXPLAINED; by 
James Swinburne. 61 pp. 16mo. London and New York: E. 
& F. N. Spon 


When. electric lighting began to be an industry, some of the leading 
companies were obliged to embody in their instructions much electrical іп- 
formation of a general nature, because there was no published book con- 
taining the desired elements of instruction which were essential to many 
ol their subordinates. This little book is adapted to just such a field. 
"Тһе author essays the difficult task of giving definitions, and succeeds in 
such a perfect manner, that one is inclined to wish that the book had been 
projected on a somewhat wider scope. 

In the next edition we trust to see tables of equivalents of mechanical 
and electrical energy, similar to the one in our issue of last April. 


LECTRICITY as A Motive Power; by Count Th. Du Moncel, 
and Frank Geraldy. Translated and edited with additions by 
C. J. Wharton. 316рр. 8vo. E. & F. М. Spon, London and New 
York 
This last volume, from the pen of this eminent electrician, is a work 
which wil! prove of value to the numerous persons engaged upon the 
problem of the transmission of electricity and its conversion into work. 
‘Those who have not given attention to the question of electro-motors, 
have little conception of the difficulties which beset the problem of con- 
verting electricity into work. In the one item of precedents furnished by 
the description of all the known types of motors, this book will prove of 
utility to those who are dealing with the subject of electro-motors. 
Passing by the introduction, which glorifies the subject in a manner 
well suited to catch the ear of a “ popular science” reader, the question 
of electro-magnets is treated in a very able manner. The illustrations 
showing various forms of electro-magnets, furnish suggestions of means 
to overcome the difficulties frequently arising in designing electrical ap- 
paratus The laws governing the construction and operation of electro- 
magnets, as given at length in a small book on the subject by the same 
author, about a year ago, are here stated in a few clear and condensed 


pages. 


One difficulty in the earlier electro-motors, and which is common to 
all apparatus using electro-magnets, is the rapidity with which the strength 
of the magnetic field decreases as the armature is withdrawn from the 
magnet. 

Several devices are illustrated which are made for the put of con- 
verting the varying magnetic force into uniform work ne of them, 
Fig. 27, by Houdin and Froment, shows a pair of levers in juxtaposition 
by a rolling contact. The armature pulls the end of one lever and as 
its position changes, the leverage varies inversly in the proportion of the 
square of the distance which the armature moves. The curved sides of 
these levers are either ellipses with the fulcra of the levers at the foci, or 
one of the spirals, although the author makes no reference to the matter. 
As an illustration of how similar devices may be independently re- 
invented, many years ago, we saw in one of the Mechanics’ Fairs, in Bos- 
ton, a pair of scales invented by a man named Shaw, wherein weights 
placed on the scales were indicated on a dial as in a spring scale, only 
the weight was transmitted to the dial through a pair of curved levers like 
those cited in this book. The exhibitor had produced the curves (ellipses) 
by actual trial, and innocently related the difficulties experienced in trying 
to find a patent solicitor who could describe the ** kind of a circle” used 
on his invention. The expense of the scales probably restrained their 
introduction. 

Froment’s method of distributing the magnetic force is by means of 
a toggle joint, and, therefore, crudely approximate. 

Metheds of lengthening the attractive furce of a magnet by shaping 
the poles in cores (Pellis and Henrys), and wedges (Froment) are shown; 
but it is a matter of surprise that the author did not cite the method suc- 
cessfully used by Professors Thomson and Houston in this country, to 
render the attractive force of a magnet either uniform or variable in any 
desired ratio by terminating the poles in paraboloids (approximately), and 
allowing them to extend through holes in the armatures. 

We do not see anything uj the subject relative to the ratio between 
the length of a magnet, and the position of a centre of magnetic inten- 
sity. 

The subject of the historical motors begins with that of Jacobi, 1834- 
1838, and subsequent to 1844, the early motors are classed under four 
heads: First, those depending upon solenoids; second, electro-magnets; 
third, those in which gravity is used; fourth, electro chemical motors, 
Then the question of the reversible motors, or those on the principle of 
the revolving armature, which began in the revolving bobbins of Pixii, 
and developed by later inventors into the various types of armatures 
used in all dynamo machines. 

Many instances are given of the uses of electro-motors for propelling 
boats, locomotives, carrying packages, tricyles, playing piano (hope it 
won't work) lifting water, sewing machines and passenger elevators. 

Upon the important problem of the regulation of electro-motors, the 
author unfortunately gives no light, save a clear statement of the princi- 
ples involved, but for the good reason that no inventor has as yet 
duced an electro-motor which can be governed under varying conditions 
of load, with an economy and efficiency comparable to the limits of 
regulation demanded of steam engines and water wheels. 

The translator has performed his part in an admirable manner, render- 
ing the French text of the author into pure English, free from foreign 
idiom. 

We commend the book to our readers as being the latest exposition of 
the state of the art of electro-motors, and full of information for all 
interested in electricity. 


ORKSHOP Receipts; (second series), by Robert Haldane. 
485 pp. 12mo. London and New York: E. & F. N. Spon. 

A work of much use to those engaged in the chemical trades, rather 
than to the place in the laboratory, where even the great industrial cyclo- 
Pxxdias are sometimes insufficient. 

In compiling the work from various authorities, the editor followed 
the units used by the several writers, and as a consequence, English and 
metric weights and measures jostle in odd confusion. This is especially 
noticeable in the various captions under the head of ‘‘alcohol.” In this 
connection, “wood alcohol " is not described among other varieties of al- 
cohol, but is after “ rectification of alcohol.” 

A good example of the latest information is in the condensed account 
of research relative 10“ Baking Powders,” while the varieties of com- 
pounds embraced under the head of ** Bitters,” impels one to turn back 
to the fly-leaf to learn whether this be “Тһе True Bartender's Guide.” 

American precedents are frequently overlooked. Under the head of 
cleansing, naptha is overlooked. The receipts for ices, give directions for 
freezing them after the manner of the last generation, omitting all refer- 
ence to the ingenious ice-cream freezers, which abound wherever the Yan- 
kee trades his wares. 

The book contains a large amount of information which is held only 
in books alike expensive and rare. Its convenient use is materially as- 
sisted by a satisfactory index. 

The volume is a model of good typography for a work of this class; 
the press-work being very creditable. 
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Wholesale and Retail Dealer in 


^ SUPERIOR COPPER, Conductivity Cuaranteed. 
TELEGRAPH & TELEPHONE LINE MATERIALS 


Blanka und Shells Made to Order from Brass, Copper, or German Silver. 
OF EVERY DESCRIPTION. 


"ELGIN" Teese | 109 and 118 COURT STREET, 
шеше BOSTON, Mass 
TELEPHONE, TUBULAR + STEM | — == LÁ 2 


FOR PRIVATE LINES. 


Made Wholly of Metal.» | on Rear Plate, 
| Making It Reif-Support- 
Draco to hold it in place. 


weer and Host Beware of Imitations | 
Address, for Descriptive 


Prof, Curt W. Meyer's | 
eal EL 
in Electricity, consists of 4 
glass plate machine, with 1 
Leyden jar and есас electrical 
ball electrometer; head of 
a; set of bells; electrical 
orrery ; chain ; box of amalgam ; all 


4 containéd Im Bi 
парны ТЕГІН I am 
putting up. BLOM, Zase o., DL, U, 8,4. Address for circular, 


CURT W. MEYER, II Dey St, N.Y. 


L G. TILLOTSON & CO., Agents for New York, 5 & 7 Dey Street: : 276 


TEE ELECTRICIAN. 397 


oj тив Law BATTERY |» 
The Best Open Cireuit Battery 


In every respect, beyond any question whatever. 
SUPPLANTING ALL OTHERS. 


With its introduction, Battery Trouble and Battery Expense 
become things of the past, Now almost universally used 

by the Telephone Exchanges of the whole country. 
SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 


Single Cells — - > Only $1.25. 8 


MANUFACTURED AND BOLD ny THE 


LECLANCHÉ BATTERY. 


(PATENTED) 


GREAT TELEPHONE BATTERY, 


SIMPLICITY AND EFFICIENCY 
In Electric Open Circuit Batteries. 


shite from acid. Emits ло odor, Does not get out of order, Lasta without renewal from aix months to 
years, according to use, 
RUF TED AND USED BY 


all the Telephone 1n the United States. 
"The Prien Battery In more eani and cheaply cleaned and renewed than any other battery. Deware of 
Se grid AND WORTHLESS IMITATIONS, 
nd genuine Leclanché Battery has the words Pile-Leclanché stamped on the carbon 
And prima, Al ty eu 
Porous Cell Batteries fo? sale in any quantity. Zinc and Sal Ammoniac of superior quailty 


THE LECLANCHÉ BATTERY CO., 
OR 149 West 18th Street, New York, 


L. G. TILLOTSON & CO., General Agents, 
B & 7 Dev Street, New York. 


DR. JEROME KIDDER’S 


ELECTRO- MEDICAL APPARATUS 


ARE THE BEST, as verified Have Received, as well as the CONTINUED. 
TESTIMON From IENTIFIO PRACTITIONERS. 

They аге covered by letters-patent for improvements: them superior to all others, acknowledged 
awards of First Premi tum at "Centennial ; Also, Fi I Pin, Шет в n Institute, 4 
18 to 188 inclusive; Two Silver Medals at Cincinnati Judustrint Exposition, In the Pall of teal 

and Two Silver Medals in Fall of the awards given. Also, 11—290, "Medal at Char- 
Jeston, (8, С) Exhibition, Fall of 18d, GOLD MEDAL vas awarded y Am can Instlinte ln 
to di the Apparatus as of the First of Im; 


E DA Jı JEROME Kınpea's IMPROVED No. 1. Physician's Office Electro-Medical Apparatus. 
Імркоуко No. 2, Physician's Visiting Machine, with tum-down Helix, 
Iurroven No, З. 's Visiting Machine (another form), 
IMPROVED No. 4. and Family Machine. 
Improvep No. Б. Tip een: و‎ 7 Machine (see cut), a most 
perfect and convenient apparatus, the invention of Dr. Kidder. 


ALSO MAKE AND KEEP ON HAND 
*——8 SUPERIOR CALVANIC CELL BATTERIES, + 


For Illustrated Oxtalogue, Address: Ae Combined Galvante o amd Farndale Apparatus; and an 


Jerome Kidder Manufacturing Co. 820 Broadway, М. Y. 


THE ELECTRICIAN. 


The * Morse" P 


well mad. 
APPARAT 


WES lete MORSE 
the latest and 


best form for learners, including hand Giant urved 
Бев A darko Goll SE tus bent و و‎ IRURE TUER and O нех 


It is the best working set of Learners’ Instruments for short or long lines, from a 


few feet up to twenty miles in length, yet offered. 
You are Sure of getting the BEST THAT IS MADE if 


you select the “MORSE.” 


Goods sent С. O. D. to all points {f one-th! 
DA e point one-! a MM андай, Ci i un 4 "t ча 0 the A Remit by 


foney Order, or 


[97 We will in every case refund ша ыы made tr 3 er ie key ace not found 


to be entirely satisfactory. 


J. H. Bunnell & Co., 112 Liberty St., New York 


---ТНЕ-- 


Coe Brass Manufacturing Co. 


TORRINCTON, Conn. (U. 8. A) 


Manufaeturers of 


SHEET BRASS, COPPER, AND GERMAN SILVER. 


ж Brass, Copper, and German Silver Wire and Rods. + 


Zinc Rods for Battery Purposes 


PURE COPPER WIRE made from BEST LAKE 
^ SUPERIOR COPPER, Conductivity Guaranteed. 


Biank» and Shells Made to Order from Brass, Copper, or German Silver 


THE 
"ELGIN" 
TELEPHONE, 
FOR PRIVATE LINES. 
Made Wholly of Metal.» 

Nickel Plated and 
Kay Polished. 


The Only Telephone 
Having the right to 
use the 


TUBULAR + STEM 
on Rear Plate, 


ыл 
ing, quiring no screw or 
‘racket to hold it in place. 


Beware of Imitations | 
Address, seeded 
Price $ Per el Set (0) \ Elgin Telephone Co. 


ag ig жо No. 2 Main St. 
with full = to 
putting up. sin > БІЛІМ, Ease Gon, EL, V, 8. A. 


L. G. TILLOTSON € CO., Agents for New York, 5 & 7 Dey “Street: 


knowledged hy all to 
ыы 


d if Mechanical‏ ا 
Telephone ever intro-‏ 


| 8 CHARLES WILLIAMS, Jr.» 
«ESTABLISHED 1856=- 
Manufacturer of 


TELEPHONIC, TELEGRAPHIC, 


کد 


ELECTRICAL INSTRUMENTS, 
Electric Bells, Galvanic Batteries, Wire, 


MAGNETS, &c. 
Wholesale and Retail Dealer in 


TELEGRAPH & TELEPHONE LINE MATERIALS 


OF EVERY DESCRIPTION. 
109 and 118 COURT STREET, 
BOSTON, Mass. 


Prof. Curt W. Meyer's Kleotri- 
cal Cabinet, with Elementary Guido 
in Electricity, consists of electrical 


ball electrometer; head of 
medusa; set of bells; 
orrery : chain; box of amalgam i all 
contained in a neat case, for 615.00, 
ALL EINDO OF BIPERIMENTAL APTA- 
BATUS FOR 0220014. 


Address for circular, 
CURT W. MEYER, 1 Dey Sk, N.Y. 


ТИЕ ELECTRICIAN. 


ӨЙ THE LAW BATTERY + 
ET ST аа. 
The Best Open Circuit Battery 2 - 


Iniewety: reye, beyond any question whatever: 


SUPPLANTING ALL OTHERS. 


With its introduction, Battery Trouble and Battery Expense 
become things of the past. Now almost universally used 
by the Telephone Exchanges of the whole country. 
SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 


Single Cells, - - Only $1.25. 


MANUFACTURED AND BOLD BY THE 


(PATENTED.) 


GREAT TELEPHONE BATTERY, 


THE REALIZATION OF 
SIMPLICITY AND EFFICIENCY 
In Electric Open Circuit Ba 


«Тү from а. Fults no odor. Does not get ont ot order. Lasts without renewal from віх months to 
all the Telephone Companies MG Heuer 4 E ا‎ pd 
sm Вац шағ һау Ead CAREY о Dl OA en Say тын I Deware of 
EMENTS AND, WORTHLESS IMITATIONS. 
Every genuine Leclanche Battery has the words Pile-Leclanché stamped on the carbon 


head, and op All others 
lan Geli Batterien for sale in any quantity. Zine and Bal Ammoniac of superior quailty 
any quantity. 


THE IE LECLANCHÉ BATTERY CO., 
OR 149 West 18th Street, New York, 


L. G. TILLOTSON & CO., General Agents, 
5 & 7 Dev Street, New York. 


DR. JEROME KIDDER’S 


ELECTRO- -MEDICAL APPARATUS 


2 و‎ well ax the CONTINUED 
iC Pl IONERS. 


They are covered by Istters patent for 

3872 to 1888 inclusive 

and Two Silver Medals in Fall of 1 awards given. Also, Silver Medal nt Char- 

Jexton, (8. С) Exhibition, Fall of MEDAL was awarded ded by Amariana Tnstlinte In 

1875, to Apparatus as of the First Order of Importance :— 

= Dx. JEROME KIDDER'S IMPROVED No. 1. Physician's Office Electro-Medical Apparatus. 
Імркоукр No. 2. Physician's Visiting Machine, with apu Helix. 
Iurroven No. 3. жарынан Visiting Machine (another form). 
ImproveD Хо. 4. and Family Machine, 
Iwrxovep No. D. Tip Leeds ante Machine (see cut), a most 
perfect and convenient apparatus, the invention of Dr. Kidder. 


For illustrated Catalogue, Address: 


Jerome Kidder Manufacturing Co. 820 Broadway, N. Y. 
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Е. Е. KINSMAN & С0., 
145 Broadway-86 Liberty Street, 
NEW YORK, 


Telephone, Telegraph and Electric Light 


DEALERS IN ELECTRICAL GOODS. 
Inventors’ and Manufacturers’ Agents. 


THE ELECTRICIAN. 


WRIGHT & BROWN, 
Solicitors of 


AMERICAN AND FOREIGN PATENTS, 


31 Pemberton Sq., Boston, Mass, 


Bu а 


Danamoltk 


aire Machines 


. Phosphor-Bronze 


The 
A 
per 


STRONGEST, TOUG 
IDS and DAMPNESS. T 


Telephone Wire. 


ТҮГІ ot HETON nor HUST" iss SNORE, 
ACITY more than POUR times les weight 


2 


Sruna 
Gaver. 


DiawzTER. 


Wriont 


Bnxaxixo 
Pen Mite. 


ANCE 
STRAIN. Mae 


e Pipl Binga.” 


E 
13 


a 
90" 


L3 About 9 ibs, Журат gy Ie 10 Ohme, 
A Wr ” m з" 


CALOULATED 
Resist, 
LEE | 


PHOSPHOR-BRONZE RODS, SPRING 

brass for Electrical Apparatus, Already extensively 

THE PHOSPHOR-BRONZE 
512 ARCH STREET, 


METAL AND WIRE, superior to German silver or 


used throughout the country. Address 


SMELTING CO. (Limited), 
PHILADELPHIA, PA. 


Owners of the U. 8, Phosphor-Bronze Patents. Sole Manufacturers of Phosphor-Bronze in the United Stater. 


i Belatinized Fibre, %-- 


——- THE BEST INSULATOR KNOWN. 


DOPTED by all the leading Electric Light Companies, and manufacturers of 
Electrical Machines in the United States, as a substitute for hard rubber, being 
m far better non-conductor, more durable, and oosting less than half as much, 
Send for samples, circulars, and prices, to 


P. O. Box 2905. 


COURTENAY & TRULL, 
No. 17 Dey St., New York. 


SPENCER & 


+ POCKET ELECTRO-MAGNETIC MACHINE, = | ss 


emia ln іп ide 


iffe 
embodyli important improvement S per, 
Au electric current of much. 1 


A complete t of — 
Instruments КЖ. for our trade 
Tiemann & Co, Shepard £ Dudley, 
mand Shartieitand others, al 


p», eto., made to 
WHOLESALE and RETAIL. 
Bend for our New Illustratod Catalogue, postage 6 cta. 


CROCKER’S 


SPENCER & CROCKER, Ohio Dental ші Surgical Depot, 


117, 119 & 121 West Fifth St., 


Cincinnati, Ohio, 


(Pat. in U. B. and. 
LA 


: 
1 
i 


б 
H 
i 
i 


m 
1 
H 


Hn 


EB 


ELECTRICAL APPARATUS 
Of Every Description. 


No. 9 BARCLAY ST, 


New York. 
CHARLES L. BLY, 


juccessor to STEARNS & GEORGE,) 


Telegraph ай Telephone m ine Gontner, 


FOR SALE 
TWO DYNAMO-ELECTRIC MACHINES, 


Each of 5,000 Candle Power, 
Made by y m pu ier New York, 


ALFRED F. "MOORE, E and irae Sts, 
PHILADELPHIA, 


ESTABLISHED ا‎ 


PLATINUM. 
H. M. RAYNOR, 

BOND STREET, NEW YORK. 

CHARLES C. SHELLEY, 


э 
10 & 12 Oollege Place, and 66 Park Plaoe, 
NEW YORK. 


Specialty:—Fine Periodical and Pamphlet Work, 


ANDERSON BROS., 
PEEKSKILL, N. Y. 


Manufacturers of 
Telegraph 


Electrical 
xr 


